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Abstract
This study explored children’s experiences of instructional alignment from
prekindergarten to kindergarten and analyzed the impact of those alignment experiences
on children’s school readiness outcomes. The study answered the following overarching
research question: Does the alignment of children’s learning experiences between
prekindergarten and kindergarten impact school readiness outcomes? Three subquestions drove the research design: (1) How do children’s prekindergarten and
kindergarten learning experiences align; (2) To what extent does the alignment of early
learning experiences predict children’s school readiness outcomes; and (3) Does the
quality of prekindergarten classroom teacher interactions moderate the impact of any PKK alignment effects? Using cluster analysis and hierarchical linear modeling (HLM) to
analyze data from over 1,300 children in the 2009 Head Start Family and Child
Experiences Survey (FACES), the study found that children have distinct and definable
experiences of PK-K alignment. Results also indicated a disparity in children’s PK-K
alignment experiences, with Hispanic/Latino children more likely to attend Head Start
programs with poor systems transition practices followed by kindergartens with poor
classroom structures.
The study found that growth in the use of instructional activity centers from
prekindergarten to kindergarten is predictive of better literacy and math outcomes.
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Findings further suggested that boys, minority students, and children from lower income
households are predicted to score lower than girls, white classmates, and higher-income
peers across school readiness measures. Findings support the need for equitable transition
and alignment practices for children from all racial and ethnic groups. They also argue
for an increase in child-directed activity centers in kindergarten. With one exception, the
current findings did not support the hypothesis that prekindergarten teacher quality is a
moderator of alignment effects on children’s school readiness outcomes. The study
presents suggestions for further research.
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Chapter One: Introduction
Overview
Interest in early childhood education has expanded considerably since the
beginning of this decade, as evidenced by federal funding initiatives such as the Race to
the Top – Early Learning Challenge Fund and presidential advocacy for early childhood
education in the last two State of the Union addresses (The White House, 2013, 2014;
U.S. Department of Education & U.S. Department of Human Services, 2011; White
House Press Office, 2013). To varying degrees, individual states have also increased their
emphasis on and investment in early childhood education. Since the first Race to the Top
– Early Learning Challenge announcement in 2011, twenty states have won grants to
improve early care and education through improved quality rating systems, workforce
development initiatives, data strategies, and development of early learning standards
(U.S. Department of Education & U.S. Department of Human Services, 2014). Many
states have also acted independently to emphasize early childhood education and link it
with K-12 education expectations (Education Commission of the States, 2014a; Rose,
2012).
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This growing emphasis on early childhood education follows a wealth of research
that demonstrates that high quality early childhood education can improve children’s
school readiness and early academic outcomes through the early elementary grades
(Bulotsky-Shearer, Wen, Faria, Hahs-Vaughn, & Korfmacher, 2012; Burchinal,
Vandergrift, Pianta, & Mashburn, 2010; Cadima, Leal, & Burchinal, 2010; Dearing,
McCartney, & Taylor, 2009; Mashburn et al., 2008). For K-12 education systems that
are increasingly judged on students’ academic outcomes, the potential of early childhood
education to deliver more “school ready” kindergarteners to their doors is appealing.
At the same time, early childhood education continues to be a fragmented system
with numerous disconnected components and ill-defined linkages with the K-12
education system into which it feeds. Funding sources for early childhood education
range from federal Head Start dollars, to state administered Child Care Assistance
Program funds, as well as private tuition payments and state-funded preschools (Hustedt
& Barnett, 2011). Access to high quality public preschool education is highly
inconsistent across states and local jurisdictions, and varies by race and socioeconomic
status (T. S. Wright, 2011). Even the definition of early childhood education is variable,
with included ages ranging from birth-3 years, birth-5 years, 3-4 years, 3-5 years, 3-8
years, and birth-8 years. Partly in response to this inconsistency, some scholars and
practitioners have begun to call for a more intentional early learning continuum that
aligns early childhood education with the K-12 system (Bogard & Takanishi, 2005;
Kauerz & Coffman, 2013). However, others worry about the impact of linking early
childhood experiences too closely with K-12 objectives, fearing that inappropriate
2

education practices may get pushed down into early childhood classrooms rather than
pushing developmentally appropriate early learning practices up into the early elementary
grades (Halpern, 2013).
Linking formal learning for children ages three through eight (often referred to as
P-3, or preschool through third grade), assumes the coordination of two existing systems
of education that traditionally operate independently of each other. The K-12 system has
a relatively defined conceptual, operational, and governance structure that includes the
education of children ages five through eighteen within a configuration of thirteen
continuous grades. Within the public education system, individual schools are typically
managed by districts that have governing school boards. State and federal departments of
education play distinct procedural, funding, and policy roles to support and oversee local
district and school activities. There are variations in this systems model, but the basic
components and roles are fairly consistent across the United States. In contrast, early
childhood education can be conceptualized more as a system of systems, since it often
encompasses not only education structures, but human services and health (Bruner, 2006,
2012, 2013). For instance, at the federal level, the U.S. Department of Health and
Human Services manages the nation’s two largest early childhood care and education
funding programs, the Child Care and Development Block Grant and Head Start, while
the U.S. Department of Education manages Title I preschool grants (National Association
for the Education of Young Children, 2014). Similar system fragmentation is replicated
at the state level, where human service organizations typically manage child care
licensing and federal child care subsidy programs, health departments manage child care
3

meal programs and nurse home-visitation services, while education departments oversee
public preschool programs (Bruner, 2006, 2012, 2013; Kagan & Kauerz, 2012).
Early Childhood Education Context
Early childhood education has taken on increasing importance at the same time
that social and political pressure has increased for children to read proficiently by the end
of third grade (Fiester & The Annie E. Casey Foundation, 2013; Fiester, 2010). This is
no accident. According to one report, “By third grade, children either have the literacy
and math skills they need for continued schooling and they feel some engagement in or
connection to school, or they are missing these skills and feel alienated, which puts them
on a path to school failure” (Bogard & Takanishi, 2005, p. 2). With this kind of highstakes deadline for success or failure looming, educators, researchers, and policy makers
have increasingly turned to the promise of early childhood education to prepare children
not just for kindergarten, but for long-term academic and life success (Brown, 2010;
Bruner, 2013; Reynolds, Temple, & White, 2011).
At the same time, certain studies looking at the long-term effects of high quality
early childhood education have found a fadeout of positive effects for children as they
move through the primary grades, leading to a concern that some elementary
environments may not sustain the same kind of learning experiences that children can
encounter in high quality preschool settings (Bogard & Takanishi, 2005; K. A.
Magnuson, Ruhm, & Waldfogel, 2007). As a consequence, policy makers and other
education stakeholders have called for more intentional practices that might maintain
high quality, developmentally appropriate experiences for children past preschool and
4

into early elementary as far as third grade, a concept that is commonly referred to as P-3
education (Bogard & Takanishi, 2005; Foundation for Child Development, 2008).
Despite the growing interest in early childhood education and P-3 frameworks as
potential solutions to early achievement gap disparities and third grade literacy shortfalls,
the investment in early childhood education remains small in comparison to the K-12
system. According to the most recent comprehensive report on this topic, Early Learning
Left Out, “For every public dollar invested in the development and education of a schoolaged child, only 7 cents is invested in an infant or toddler and 25 cents in a preschooler”
(Bruner, 2013, p. 5). This is despite the fact that the return on investment (ROI) in early
childhood education has been estimated to be over $10.00 for every dollar invested
(Reynolds, Temple, White, Ou, & Robertson, 2011; Reynolds, Temple, & White, 2011).
In essence, the public and political desire for early childhood to deliver schoolready children to kindergarten classrooms and subsequently solve long-standing
education achievement issues in K-12 does not match with a corresponding investment in
early childhood education or a systematic continuity of early results into elementary
school.
School Readiness
With a few exceptions, school readiness has been conceptualized as something
that exists within a child. Children have been considered ready for school either by
turning a particular age, progressing to a certain developmental stage, or achieving a
specific set of skills (Brown, 2010; Scott-Little, Kagan, & Frelow, 2006). An age-based
conception of school readiness has been prevalent in most states for decades in the form
5

of kindergarten age-eligibility requirements. Under this framework, children who turn
five by a pre-determined date are deemed ready for school, while those who miss that
date must wait until the following school year to enter school (Education Commission of
the States, 2014b; Scott-Little et al., 2006). A similar conception relies on a child’s
developmental maturity as the primary criteria for school readiness (Brown, 2010). In
general, developmental maturity and age are presumed to coincide, so while the concept
of developmental maturity is not typically translated into a regulatory framework, it is
encompassed within the age-based concept and related age-eligibility criteria. As of
August 2014, all fifty states had an age-eligibility requirement for kindergarten entry
(Education Commission of the States, 2014b).
Recently, public policy has begun to turn away from a strictly age-based
framework of school readiness and toward the addition of a skill-based conceptualization.
Under this latter framework, children are expected to possess a particular skill set or
knowledge base before they enter elementary school. This viewpoint is reflected in the
recent trend across states to develop early childhood academic standards that build
expectations backwards from higher grades and even high school graduation down to
preschool to identify early learning content and focus (Brown, 2010; Scott-Little et al.,
2006). This framework initially gained prevalence within national policy as early as 1990
when the National Education Goals Panel identified school readiness as its first of eight
national goals for education. A related technical planning group made up of national early
childhood education experts subsequently identified the following five dimensions of
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child-level school readiness, which have become widely adopted in policy, assessment,
and research contexts (Kagan et al., 1995):


Physical well-being and motor development: physical health and ability to
engage in gross and fine motor tasks.



Social and emotional development: the ability to form relationships with
teachers and peers, and to regulate emotions throughout the school day.



Approaches toward learning: an underlying mindset with which children
come to the process of learning, including a sense of curiosity, persistence,
collaboration, self-reliance, and resourcefulness.



Language development: pre-literacy skills, including the ability to
communicate with and understand adults and other children in the school
setting.



Cognition and general knowledge: the ability to construct new knowledge
from known information, such as the understanding that there are letters in
the alphabet and that number names are used in a certain order (i.e., 1, 2,
3, 4….).

Together, these five dimensions articulate an understanding of school readiness that relies
on the acquisition of a set of skills or attributes before school entry. Current federal grant
programs focused on early childhood have emphasized this perspective, with multimillion dollar Race to the Top – Early Learning Challenge grants prioritizing the award
of funds to states that demonstrate a plan to develop skill-based kindergarten entry
assessments as part of their funding applications (U.S. Department of Education & U.S.
Department of Human Services, 2011).
Despite this growing view of school readiness, some early childhood experts have
questioned the emphasis on skill- and knowledge-based constructs, and, indeed, have
questioned the idea of school readiness as being something that exists solely within the
child (Brown, 2010; Graue, 1992; Rimm-Kaufman & Pianta, 2000). These researchers
7

and theorists argue, instead, that school readiness is a concept that involves not only the
child, but the broader environment in which a child develops. For instance, Elizabeth
Graue has suggested that school readiness “is a set of ideas or meanings constructed by
people in communities, families, and schools as they participate in the kindergarten
experience” (Graue, 1992, p. 226). More recently, Rimm-Kauffman and Pianta have tied
Graue’s notion of a social construction of school readiness to theories developed by Urie
Bronfenbrenner that view the child as one component in a multifaceted environmental
structure that includes families, teachers, neighborhoods, and peers (Rimm-Kaufman &
Pianta, 2000).
A bio-ecological or contextual model of child development was first proposed by
Bronfenbrenner in his 1979 book Ecology of Human Development, which was analyzed
more recently in the context of early childhood education (Swick & Williams, 2006). In
particular, Bronfenbrenner’s contextual model views a person’s world as consisting of
their immediate environment, their larger community, their internal (psychological)
world, their personal history, and the interaction between these various components of
their world (Bronfenbrenner, 1979). Within early childhood, Bronfenbrenner’s model
reflects not only the child, but the immediate environment of the child’s family and early
care providers, their neighborhood and community, and the integration of all of these
components to support the child (Swick & Williams, 2006).
In the context of Bronfenbrenner’s theory of child development, school readiness
can be viewed as a function of the interaction between child-, family-, early childhood
education-, and community-level indicators of readiness. Based on the contextual model,
8

the child’s microsystem is the family and the early childhood education environments in
which the child and family operate, both of which are nested within the larger macrosystem of the community environment(Bronfenbrenner, 1979). The interaction between
the child and these environments determines the extent to which the child is ready for
school.
Similarly, Rimm-Kauffman and Pianta have proposed an “Ecological and
Dynamic Model of Transition” that builds on the interactional nature of Bronfenbrenner’s
framework by adding a time component. This model suggests that the systemic and
relational interactions across children’s environments change from year to year to directly
and indirectly impact their learning experiences as they move from a preschool to grade
school context (Rimm-Kaufman & Pianta, 2000). Viewed from this perspective,
readiness is not simply a matter of children’s age, development, or skill, but is also a
function of the readiness and interactions of the systems within which they learn and
grow, before, during, and after the transition to formal schooling.
Transition and P-3 Alignment
Inherently, the concept of school readiness implies a transition of children from
one environment and set of expectations to another, whether that is a shift from home to a
formal school setting or from an early childhood learning environment into the K-12
system (Rimm-Kaufman & Pianta, 2000). This inevitable and foreseeable transition of
children from the early childhood system to the K-12 system has prompted calls for
greater cross-system continuity or ‘vertical alignment,’ a term that refers to a purposeful
continuation of learning standards, expectations, curriculum, and instructional approach
9

from one learning level up to the next (Kagan & Kauerz, 2007; Seung Lam & Pollard,
2006).
Vertical alignment places a particularly strong emphasis on the transition between
early childhood education settings and kindergarten, which is effectively the entry point
into the K-12 education system (Kauerz, 2010). It also shifts the responsibility for
alignment from the children themselves onto the early childhood education and K-12
systems that serve them. For many years, this concept of vertical alignment has been
implicit in the idea of “ready schools,” that was introduced by the National Education
Goal Panel’s Goal 1 technical committee. The “ready schools” concept suggests that the
sending and receiving learning systems (i.e., early childhood education and K-12) have a
joint responsibility for insuring successful school readiness, transition, and continuation
of strong learning practices for the very young children they serve (Dockett et al., 2007;
Shore, 1998). Seen through this lens, transition is not a one-time event, but is rather a
multi-year shift, with kindergarten entry serving as a central pivot point, but not the
whole event (Volger, Crivello, & Woodhead, 2008). What happens systemically in the
year or more leading up to and after this pivot point is of primary concern, particularly
within the ecological model of transition (Rimm-Kaufman & Pianta, 2000).
Researchers have increasingly identified this concept of multi-year systems
continuity within the framework of a Preschool-3rd grade (P-3) approach to education.
The P-3 approach “suggests that early educational experiences should be integrated with
kindergarten and elementary education” (Bogard & Takanishi, 2005, p.3). More
specifically, it promotes the coordination and alignment of learning standards,
10

curriculum, pedagogy, and assessments for children from ages three to eight and is
intended to reflect children’s developmental continuity during this same timeframe
(Bogard & Takanishi, 2005; Copple & Bredekamp, 2009; Kagan & Kauerz, 2007).
Additionally, proposed P-3 approaches endorse the coordination of teacher education and
leadership development to achieve a shared vision of practice and a common
understanding of child development and early learning (Bogard & Takanishi, 2005;
Geiser, Horwitz, & Gerstein, 2013).
Some criticism has been levied against the notion of P-3, however, with
arguments focusing on the concern that pedagogical alignment will reflect a push-down
of learning goals, practices, and achievement pressures from elementary settings into
early childhood environments, rather than pushing developmentally appropriate practice
for young children up from preschool to early elementary (Halpern, 2013).
Proponents of developmentally appropriate practice for young children draw on
the theories of Jean Piaget and Lee Vygotsky, which strongly inform early learning
philosophies (Bishop-Josef & Zigler, 2011). Piaget believed that children learn through
active engagement with their environment, and Vygotsky argued that children learn
through play and scaffolded support to stretch their existing abilities into new
competencies (Bishop-Josef & Zigler, 2011; Mooney, 2013). Pedagogical approaches
related to these early learning philosophies are common in early childhood settings,
where play-based centers such as dramatic play, block areas, and nature tables are used to
guide learning and instruction opportunities (Copple & Bredekamp, 2009).
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However, policy stakeholders and educators who have a passionate interest in
sustaining early childhood education outcomes into later grades and closing the
achievement gap between children of varying racial and socioeconomic backgrounds
have simultaneously advocated for a strong academic instructional focus as early as
preschool and kindergarten (Bishop-Josef & Zigler, 2011; Bohan-Baker & Little, 2002;
Brock, Rimm-Kaufman, Nathanson, & Grimm, 2009). This tension between
developmentally appropriate practice proponents and academic focus advocates has been
identified as a key barrier to alignment across early childhood education and K-12
systems (Brown, 2010; Gullo & Hughes, 2010; Halpern, 2013). Combined with
unbalanced public funding across the two systems and differing professional education
and certification systems (Bruner, 2013; Desimone, Payne, Fedoravicius, Henrich, &
Finn-Stevenson, 2014) young children are often faced with a discontinuous learning
experience as they transition from a preschool to K-12 setting (Dockett et al., 2007;
Foundation for Child Development, 2014; Guernsey & Mead, 2010; Rimm-Kaufman &
Pianta, 2000).
Classroom Quality
A key gauge of young children’s learning experiences is the nature and
functioning of their classroom environments. The National Association for the Education
of Young Children has defined classroom quality as including positive teacher-child
relationships, developmentally appropriate instructional and assessment practices, rich
physical environments, and adherence to certain criteria for teacher certification and
teacher-child ratios (NAEYC, 2005; Pianta, Barnett, Burchinal, & Thornburg, 2009).
12

Similarly, the National Institute for Early Education Research has identified ten criteria
for classroom quality that include teacher training, curriculum focus, class size, teacherchild ratios, and family support services (Barnett, Carolan, Squires, & Clarke Brown,
2013).
Classroom quality is frequently categorized into process and structural quality,
with the former describing teacher interactions and instructional practices, and the latter
describing those features of the classroom that can be easily regulated, such as class size
and teacher-child ratios (Dockett et al., 2007; Dotterer, Burchinal, Bryant, Early, &
Pianta, 2012; Pianta et al., 2009). Additional aspects of classroom quality that are not
consistently included under these standard definitions of structural and process quality
include organization of the physical classroom environment (instructional learning
formats) and use of instructional time or instructional focus (Dowsett, Huston, & Imes,
2008; Fuligni, Howes, Huang, Hong, & Lara-Cinisomo, 2012; Phillips, Gormley, &
Lowenstein, 2009; Rushton, Juola-Rushton, & Larkin, 2009).
The literature describes classrooms with high process quality as those where
teachers have positive interactions with children, are sensitive to their social-emotional
needs, and utilize engaging instructional practices. Meanwhile, those classrooms with
high structural quality are defined as having small class sizes, low child-to-teacher ratios,
and certified and/or degreed teachers (Copple & Bredekamp, 2009; Dotterer et al., 2012;
Pianta et al., 2009). Additionally, quality physical classroom environments for children
birth to eight years old have distinct areas where children can engage in active, self-
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directed, and collaborative learning using exploratory, dramatic, and manipulative
materials (Copple & Bredekamp, 2009; Dowsett et al., 2008; Rushton et al., 2009).
Correspondingly, the P-3 professional literature recommends a distribution of
instructional time that balances active and calm activities, individual and group learning,
and teacher- and child-directed pursuits, although precise time allocations are not
specified. These same sources advocate for a learning day that is structured to promote
children’s independent exploration and initiative, provides extended time in learning or
activity centers, and addresses all areas of physical, social-emotional, and cognitive
development (Copple & Bredekamp, 2009; National Association for the Education of
Young Children, 2009; Scully, Seefeldt, & Barbour, 2003).
Purpose of the Study
Existing theorists have provided a powerful base for (1) conceptualizing childlevel school readiness, (2) understanding important aspects of classroom quality for
young children, and (3) recognizing the multi-faceted ecology of the PK-K transition
process. There is now an opportunity to explore these three concepts concurrently to
understand whether the alignment of classroom experiences across early childhood
education and K-12 systems impacts children’s school readiness outcomes.
To date, limited research has been conducted on the extent to which children’s PK
educational practices are aligned with early elementary classroom practices, calling for a
need to look more closely at this pedagogical alignment (Bogard & Takanishi, 2005;
Kagan & Kauerz, 2007; Kagan, 2010; Pianta et al., 2009). The Ecological and Dynamic
Model of Transition, in particular, provides an ideal framework for exploring the extent
14

of alignment between early childhood education and K-12 classroom experiences, since
it encourages an examination of systemic relationships over time and the impact of those
relationships on children (Rimm-Kaufman & Pianta, 2000).
A system has been defined by theorist Donella Meadows as “…a set of things –
people, cells, molecules, or whatever – interconnected in such a way that they produce
their own pattern of behavior over time” (2008, p.2). A system is specifically defined by
its component parts, the interconnections between those parts, and the function or
purpose of the combined whole. According to this model, systems do not naturally have
bounds; rather, the bounds are conceptual lines that people draw around a set of
differentially interconnected things for the purposes of discussion (Meadows, 2008).
For the purposes of this study, early childhood education and K-12 are considered
as two distinct systems, with the early childhood education system defined as the formal
learning structures, supports, and policies for children from age three up until, but not
including, entry into kindergarten. The K-12 system is defined to include these same
formal learning structures, supports, and policies for children from kindergarten through
twelfth grade. The specific components within each system include curriculum,
standards, classroom factors, and pedagogy. In the current study, the components of
primary focus are classroom factors, including instructional learning formats,
instructional focus, and structural classroom features. In addition to examining the
alignment of children’s learning experiences across systems, the current study will also
examine the interconnections that are made between the two systems by exploring the use
of transition strategies. Further, this study will explore the extent to which
15

prekindergarten teacher quality moderates the impact of the PK-K alignment on
children’s school readiness outcomes.
This study will add to the literature base by looking at the alignment of early
childhood education and K-12 systems and exploring the impact of that alignment on
school readiness outcomes. Consistent with the “ready schools” concept defined by the
National Education Goals Panel, the focus of exploration will be on the sending and
receiving learning systems through which young children move before, during, and after
transition to kindergarten. The results of this systems-level exploration will then be used
to determine whether that systemic alignment across time and ecologies affects childlevel school readiness outcomes, and whether that impact can be strengthened or
weakened based on the quality of teacher interactions during the prekindergarten year.

Research Questions
The current study will examine one overarching research question and three
supportive sub-questions. Drawing on the existing school readiness, classroom quality,
transition, and P-3 theories or concepts that have already been described, this study will
answer the following questions:
1.

Does the alignment of children’s learning experiences between prekindergarten
and kindergarten impact school readiness outcomes?
a. How do children’s prekindergarten and kindergarten learning
experiences align?
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b. To what extent does the alignment of early learning experiences
predict children’s school readiness outcomes?
c. Does the quality of prekindergarten classroom teacher interactions
moderate the impact of any PK-K alignment effects?
It is hypothesized that children’s experiences of alignment from prekindergarten to
kindergarten will vary, with some children having high quality experiences through both
settings, supported by positive transition practices that minimize the disruption of any
shifts in environments and expectations. It is also expected that some children will have
consistently low quality experiences across prekindergarten and kindergarten coupled
with limited or no transition supports. Finally, I expect that there will be some scenarios
that fall in between these two ends of the spectrum. It is hypothesized that children who
have high quality learning experiences in both prekindergarten and kindergarten, along
with strong transition practices implemented by both their early childhood education and
kindergarten settings, will have better school readiness outcomes than children who have
poorer quality prekindergarten and kindergarten classrooms and little or no transition
supports. School readiness outcomes will include four of the five constructs identified by
the National Education Goals Panel: social-emotional, approaches toward learning,
cognitive, and language/literacy (Kagan et al., 1995).
Because process quality, particularly teacher interactions with children, is also a
critical aspect of children’s school readiness outcomes, it is further hypothesized that the
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strength or degree of impact that PK-K alignment has on school readiness outcomes will
be moderated by the quality of children’s prekindergarten teachers.
Limitations
This study will use data from the 2009 Head Start FACES survey, a national
study that collected a wealth of data on child-, family-, teacher-, classroom-, and centerlevel factors in children’s first Head Start year through their kindergarten year. Data was
collected on both Head Start prekindergarten and elementary school kindergarten
classrooms, including data on instructional learning formats, instructional focus, and
structural classroom features. However, FACES 2009 did not collect data at both the
prekindergarten and kindergarten classroom level on teacher-child connections, such as
instructional and emotional interactions. Instead, these questions were only asked at the
prekindergarten level. As a result, the current study will focus the alignment questions on
those classroom and instructional practices for which there is data across both systems,
but will be unable to incorporate teacher process factors into the alignment picture that
are likely important elements of the systems continuity question. Instead, teacher process
quality will be incorporated as a potential protective factor that can either strengthen or
weaken the effect of the instructional and structural alignment on children’s school
readiness outcomes.
Additionally, because the dataset for this study focuses exclusively on children
who participated in Head Start classrooms for their prekindergarten year, any findings
cannot be generalized to non-Head Start early childhood settings. Despite these
limitations, however, it is still expected that this study will add important information to
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the knowledge base about systems continuity between prekindergarten and kindergarten
and the effect of that continuity on children’s school readiness outcomes.
Operational Definitions
The following operational definitions are offered to provide a common
understanding of terms used throughout this dissertation.
Child-directed exploration: Also sometimes referred to as “free play,” this term refers
to activities chosen and driven by children, typically using materials and space
provided by teachers or other adults. This type of activity can range from dramatic
play to building blocks to exploration of the physical environment (National
Association for the Education of Young Children, 2009; Santer, Griffiths, &
Goodall, 2007)
Developmentally appropriate practice: Developmentally appropriate practice (DAP)
refers to pedagogical practices that are based on child development and learning,
including teacher knowledge of age-appropriate expectations, responsiveness to
children’s individual needs, and understanding of children’s social and cultural
contexts (National Association for the Education of Young Children, 2009).
Early childhood education: The phrase ‘early childhood education’ is used throughout
this dissertation to refer to the formal learning structures, supports, and policies
for children from age three up until, but not including, entry into kindergarten.
Early learning: Early learning is used here to refer to the philosophies and related
pedagogy involved with promoting multi-dimensional development and growth in
young children birth through age eight.
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Instructional focus: Instructional focus refers to the amount of classroom time spent
concentrating on different learning content, such as learning letter names and
phonics, listening to stories, counting, measuring, and playing with math
manipulatives (Howes et al., 2008; Phillips et al., 2009).
Instructional learning formats: Instructional learning formats are the organizational
structures through which early learning content is delivered. These formats
include the provision of learning spaces (e.g., reading areas, writing centers,
dramatic play corners, outside spaces) that promote a range of whole class, small
group, and individual instruction or exploration opportunities (Hamre & Pianta,
2007).
K-12 system: The K-12 system is defined to include the formal learning structures,
supports, and policies for children from kindergarten through twelfth grade.
Learning experiences: For the purposes of this dissertation, learning experiences refer to
young children’s combined exposure to various instructional content and formats,
structural classroom features, and intentional transition activities.
P-3: The term P-3 references the time between preschool and 3rd grade. It specifically
refers to the coordination and alignment of learning standards, curriculum,
pedagogy, and assessments for children from ages three to eight and is intended to
reflect children’s developmental continuity during this same timeframe (Bogard
& Takanishi, 2005).
Pre-K: Prekindergarten, or Pre-K (or sometimes PK), refers to the year of formal
classroom experience immediately preceding kindergarten.
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Process quality: Process quality refers to the nature of teacher interactions with children;
teachers with high process quality are sensitive to children’s social-emotional
needs and utilize engaging instructional practices (Copple & Bredekamp, 2009;
Dotterer et al., 2012; Pianta et al., 2009)
School readiness: This dissertation uses the term ‘school readiness’ to refer to the five
child-level dimensions adopted by the National Education Goals Panel – (a)
physical well-being and motor development; (b) social and emotional
development; (c) approaches toward learning; (d) language development; and (e)
cognition and general knowledge (Kagan et al., 1995).
Structural classroom features: Structural classroom features are those aspects of
classroom quality that can be easily regulated, including small class sizes, low
child-to-teacher ratios, and certified and/or degreed teachers (Copple &
Bredekamp, 2009; Dotterer et al., 2012; Pianta et al., 2009).
System: A system is defined by its component parts, the interconnections between those
parts, and the function or purpose of the combined whole (Meadows, 2008).
Transition: Transition refers to the process of young children shifting from one learning
environment and set of expectations to another. For the purposes of this
dissertation, it includes the year before, during and after formal entry into
kindergarten (Dockett et al., 2007; Rimm-Kaufman & Pianta, 2000).
Transition activities: Transition activities are those intentional strategies that early
childhood education and K-12 systems use to promote interconnection between
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prekindergarten and kindergarten environments and expectations (Ramey &
Ramey, 2010).
Vertical alignment: Vertical alignment refers to the extent to which system components
are developmentally continuous across age groups, such as from prekindergarten
to kindergarten, and from kindergarten to first grade. Vertical alignment implies a
progression of learning and expectations from one age to the next and a related
coordination among supportive systems (Kagan & Kauerz, 2007).
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Chapter Two: Literature Review
Context
The rising interest in early childhood education as a mechanism for improving
children’s school readiness and later school achievement has been accompanied by an
increase in related empirical research. Over the last fifteen to twenty years, studies have
examined the impact of early childhood education on school readiness, the
interconnections between various dimensions of school readiness, and the predictive
power of specific school readiness dimensions during early childhood education on those
same or other dimensions later in elementary school. Similarly, research has examined
the relationship between various aspects of classroom quality on children’s school
readiness outcomes and the link between transition practices and later kindergarten
achievement. This chapter reviews this literature in detail, with a particular focus on
empirical findings related to (1) components of classroom quality, (2) PK-K transitions,
and (3) child-level school readiness. In so doing, this review will position the current
study within the context of existing research that informs the theoretical base for the
present exploration. In particular, understanding this literature will help to establish the
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theoretical path from school readiness outcomes to later academic success into which an
initial frame of PK-K alignment of learning experiences can be inserted (Figure 1).
Figure 1. Theoretical path

Alignment of
PK-K learning
experiences

School
readiness
outcomes

School-age
outcomes

Classroom Quality: System Components
Classroom experiences, particularly the instructional and structural components of
classroom functioning, are at the center of the current PK-K alignment question. As
described in Chapter 1, instructional focus and instructional learning formats refer to the
amount of classroom time dedicated to various learning content areas and the
organizational structures through which that learning is offered. Structural features refer
to those aspects of classroom functioning that are typically regulated by state agencies,
such as class size, teacher-child ratios, and teacher education or certification levels.
Process quality, which concerns the nature of teacher interactions with children, is also a
very important part of children’s early learning experiences. However, the 2009 FACES
survey that is the data source for this study collected measures of process quality only in
prekindergarten settings and not in kindergarten classrooms. As a result, the current
study will focus the main alignment question on those instructional and structural
classroom features that were collected in both the prekindergarten and kindergarten
classrooms. These structural and instructional factors are also the elements of children’s
learning experiences that are most directly under the control of the early childhood
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education and K-12 systems, the alignment of which is at the heart of the current
research.
Process quality questions will not be ignored, however. The role of
Prekindergarten teachers’ instructional and emotional interactions with children will be
explored as part of this study to determine whether teacher quality strengthens or
weakens the impact of children’s PK-K alignment experience on their school readiness
outcomes. This section of the literature review concentrates on describing the key
literature in those areas of classroom functioning that are the focus of the core alignment
question, as well as those aspects of teacher quality that may change the impact of the
alignment experience on children’s school readiness.
Classroom instructional focus. The NAEYC and early learning experts
recommend that preschool and kindergarten children spend classroom time in a
combination of self-directed exploration and teacher-initiated instruction related to all
areas of physical, social, emotional, and cognitive development. Recommendations for
the distribution of instructional time address gross and fine motor development, language
and literacy, mathematics, science, social studies, and creative arts, as well as time
allocations for center-based and outdoor activity. Recommendations for the type and
distribution of classroom activities are very similar from preschool to kindergarten, with
only minor differences across age groups to reflect changes in development. For
instance, recommendations around the provision of writing opportunities exist in both age
groups, but kindergarten recommendations suggest introducing the concept of letter-
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sound correspondence that is not included in prekindergarten recommendations (Copple
& Bredekamp, 2009; National Association for the Education of Young Children, 2009).
As was noted in Chapter 1, there is philosophical tension between the early
childhood education and K-12 systems regarding the optimal emphasis on various
classroom instructional practices. Recent research has tried to tackle this question of
instructional emphasis by (1) examining the actual distribution of classroom time in early
childhood education settings, and (2) exploring the impact of different instructional
emphases on children’s later school-related outcomes.
For example, the distribution of classroom time was the topic of one study that
looked at more than 600 prekindergarten programs in 11 states and found that classroom
time could be broadly categorized as either free choice, teacher-assigned, or
meals/routines (Early et al., 2010). Results indicated a relatively even split among these
three activity categories on average, with the most common areas of academic focus
being literacy, social studies, and art, and the least common being math and gross motor.
A more geographically-focused study was conducted in 106 prekindergarten classrooms
in Tulsa, Oklahoma, where research evidence demonstrated a significant impact of
Tulsa’s prekindergarten program on elementary school outcomes. That study found an
instructional emphasis on academic areas such as literacy, math, science, and social
studies, combined with highly supportive teaching practices, concluding that “…it is
possible to provide both relatively higher quality and larger amounts of academic
instruction without sacriﬁcing a positive climate, sensitivity to children’s needs, and
child-centered values” (Phillips et al., 2009, p. 225).
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Instructional learning formats. Other studies in this area have focused not on
the emphasis of academic content areas but on the extent to which children spend time
primarily in child-selected versus teacher-directed activities. One study found that
children in classrooms where they spent approximately a third of time in free-play and a
larger balance of time in teacher-directed activities had better early vocabulary outcomes
than children who spent an average of two-thirds of their time in free-play as compared to
teacher-directed activities (Fuligni et al., 2012).
Chien et al. found similar results when examining the experiences and outcomes
of over 2,700 prekindergarten children from two multi-state datasets (2010). These
researchers identified four instructional profiles including free-play, individual
instruction, group instruction, and scaffolded learning. Time dedicated to free-play
activities in these profiles ranged from a low of 13% of classroom time to a high of 41%,
with an average across all groups of 30% of classroom time in free-play. Similarly, time
involved with teacher-directed content ranged from a low of 26% of classroom time to a
high of 52%. Consistent with other findings, results in this study indicated that the
children in the highest free-play classrooms achieved smaller gains on literacy and math
outcomes at the end of prekindergarten than children who experienced more time in
teacher-initiated activities.
At the same time, additional studies indicate that children in classrooms with an
emphasis on child-centered activities demonstrate greater interest in literacy and math
and lower amounts of teacher-child conflict than children in classrooms that are highly
teacher-directed (Lerkkanen et al., 2012; Mantzicopoulos, 2005). Similarly, using a
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sample of 84 classrooms and 283 children, one study found that children participate in
more peer interactions and have greater task engagement during child-directed activities
such as free-play and outdoor time than they do during teacher-directed activities
(Vitiello, Booren, Downer, & Williford, 2012). These findings seem to support positive
impacts of child-centered instructional formats on social-emotional and approaches
toward learning outcomes.
Given this body of evidence, research into the optimal distribution of instructional
time and learning formats suggests that children in prekindergarten and kindergarten have
the best early academic outcomes when they have a balance of free-play and teacherinitiated activities, with intentional time spent on the development of early academic
areas such as pre-literacy, math, science, social studies, and art. They simultaneously
demonstrate positive social-emotional outcomes and approaches toward learning when
children are given sufficient opportunity to direct their own exploration of their learning
environment. These conclusions largely support the NAEYC recommendations described
earlier, which call for a balance of self-directed exploration and teacher-directed
instruction across multiple areas of early development.
Structural quality. Structural quality refers to those classroom features that can
be regulated, such as adult-child ratios, class size, teacher education and credentialing,
and teacher experience levels (Dotterer et al., 2012; Howes et al., 2008; McWayne,
Cheung, Wright, & Hahs-Vaughn, 2012; Pianta et al., 2009). It is widely assumed that
good structural quality (e.g., highly trained teachers, small class sizes, low adult-child
ratios) enables overall classroom quality and better learning conditions for children. The
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National Institute for Early Education Research (NIEER) has identified ten benchmarks
of preschool quality that it tracks nationally every year, including teachers’ educational
degrees, specialized teacher training in early childhood education, class size, and staff
ratio. Other factors in their checklist include the use of comprehensive learning standards,
hours of teacher in-service training, and the provision of meals (Barnett et al., 2013).
Most studies examining the impact of structural quality on child outcomes have focused
on teacher education and experience, adult-child ratios, and class size. Several studies
have also examined the effect that the length of the school day has on student outcomes.
This review and the current study design will focus on those structural quality elements
that the early childhood education and K-12 systems have some control over and that
were also collected as part of the FACES 2009 survey. These include adult-child ratio,
class size, and length of the school day.
Evidence of the link between structural quality and child outcomes has been
mixed, with some studies demonstrating a positive association and others finding limited
or null results (Howes et al., 2008; LoCasale-Crouch et al., 2007; Mashburn et al., 2008;
McWayne, Cheung, et al., 2012). In three related studies, researchers used data from
nearly 3,000 prekindergarten children in eleven states to explore the effect of structural
and process quality on academic and social outcomes. In each analysis, these researchers
concluded that structural classroom features, including adult-child ratio, teacher
qualifications, and program location and length, did not predict early academic outcomes
(Howes et al., 2008; LoCasale-Crouch et al., 2007; Mashburn et al., 2008). In contrast,
another study of over 2,000 children from the Head Start FACES 2000 dataset concluded
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that structural classroom features, including teacher experience and adult-child ratio, did
have a small but significant impact on children’s general knowledge and social skills
(McWayne, Cheung, et al., 2012).
Pianta et al. (2009) have suggested that structural classroom features are a
necessary but insufficient condition for fostering positive child outcomes. In considering
the value of exploring structural quality in early childhood education, these researchers
concluded that structural classroom features are “necessary for creating the opportunity
for the caregiver to create a high-quality preschool classroom, but their provision does
not guarantee that children will receive high-quality care” (Pianta et al., 2009, p. 66).
To better understand what specific aspects of structural quality may be important,
several studies have looked at the impact of the individual structural features (adult-child
ratio, class size, teacher education and experience) on classroom quality and child
outcomes. For instance, in an exploration that included an examination of adult-child
ratios across different types of early care and education settings, Dowsett et al. found that
better adult-child ratios promote greater social interactions with adults and peers (2008).
In similar examinations that have looked at the impact of class size, researchers have
found that smaller class sizes are associated with a more positive classroom climate
(Hamre & Pianta, 2007) and support better literacy outcomes (Mashburn et al., 2008;
Zvoch, Reynolds, & Parker, 2008).
The evidence on teacher education and experience is more inconsistent. Within
the early learning context, teacher education includes factors such as the type of degree a
teacher has (e.g., B.A., Associates) and whether they have had coursework in early
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childhood education or child development (LoCasale-Crouch et al., 2007; McDonald
Connor, Son, Hindman, & Morrison, 2005; McWayne, Cheung, et al., 2012; Phillips et
al., 2009). P-3 advocates are particularly interested in whether teachers have been trained
across the developmental spectrum from ages three to eight based on a presumption that
this training will help teachers create a more continuous, developmentally appropriate
learning experience across ages and grades (Bogard & Takanishi, 2005; Foundation for
Child Development, 2014; Kauerz, 2010). The related concept of teacher experience
refers to the types and length of teaching experiences that educators have had, with
studies examining whether more time in the profession leads to better quality learning
experiences and outcomes for children (LoCasale-Crouch et al., 2007; Phillips et al.,
2009).
Findings regarding teacher education are somewhat counterintuitive and
contradictory. In their study of the Tulsa, Oklahoma universal prekindergarten program,
Phillips et al. (2009) found that aspects of teacher education, such as level of degree and
early childhood development focus, had no significant impact on how those teachers
allocated instructional time. In this study, only years of teaching experience predicted
time spent on literacy activities. In another study of over 700 children from the NICHD
Study of Early Child Care and Youth Development dataset, researchers examined the
extent to which teacher factors, including educational background and experience,
predicted observed classroom practices (McDonald Connor et al., 2005). Their findings
suggest that teacher education positively impacts interactions with students, but has a
negative impact on early literacy skills. Correspondingly, McWayne et al. (2012) used
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the FACES 2000 survey to examine the classroom factors that predict children’s early
academic outcomes and identified a negative relationship between teacher education and
children’s social skills in the classroom.
As was mentioned previously, Phillips et al. (2009) found a positive relationship
between teacher experience and instructional time spent on early literacy activities.
Likewise, LoCasale-Crouch et al. found in their examination of nearly 680 classrooms
across 11 states that years of teaching experience was significantly related to higher
quality classroom profiles (LoCasale-Crouch et al., 2007). Collectively, though, the
findings around teacher education and experience are inconclusive. While some evidence
suggests a positive impact of teacher experience, findings around the impact of education
level and focus of teacher degrees is less conclusive.
One additional structural classroom component that a number of studies have
explored is the significance of time in class to child outcomes. The length of the school
day has been a particular focus in research on kindergarten classrooms, where full-day
programs are becoming increasingly common, but half-day programs have traditionally
been the norm (DeCicca, 2007; Lee, Burkam, Ready, Honigman, & Meisels, 2014; Zvoch
et al., 2008). Studies have also looked at the impact of time in preschool on later
academic outcomes (Valenti & Tracey, 2009).
Overall, results from different studies show a benefit to early academic outcomes
from both full-day kindergarten and full-day preschool, with some caveats. DeCicca
(2007) explored longitudinal data from the ECLS-K, looking at children from
kindergarten entry through first grade, and found that full-day kindergarten increased
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math and reading scores at the end of kindergarten. However, these benefits dissipated by
the end of first grade, especially for minority students (DeCicca, 2007). In a separate
study using a subsample from the same dataset, Lee et al. (2014) examined differences in
literacy and math outcomes for children in full-day versus half-day kindergarten. These
researchers found that children who attended full-day kindergarten achieved better
literacy and math outcomes than their half-day counterparts, although outcomes varied by
race and geography. Similarly, in another study of over 400 children in an economically
disadvantaged school district in the southwestern United States, Zvorch et al. (2008)
found that children in full-day kindergarten had more literacy growth than their half-day
peers, but that this effect was dependent upon class size.
Comparable research on the benefits of full-day versus half-day or no preschool
have also found end-of-first-grade literacy benefits for full-day children. In this study,
children exposed to full-day kindergarten had higher first grade literacy outcomes than
their half-day peers, who in turn had better outcomes than the children who had no
preschool experience (Valenti & Tracey, 2009). Viewed collectively, the full-day
kindergarten and preschool studies point to the potential value of more time in structured
class environments, provided those environments include small class sizes, and potential
causes of racial disparities are identified and addressed. This last issue of racial and
socio-economic disparities exists in other research on the quality of early learning
environments, as well. Several of the studies reviewed in this section have noted
differential access to classroom quality for children based on their racial and economic
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status (Hamre & Pianta, 2007; LoCasale-Crouch et al., 2007; McDonald Connor et al.,
2005).
Process Quality. Process quality refers to teachers’ direct interactions with
children, encompassing both emotional and instructional connections (Dotterer et al.,
2012; Pianta et al., 2009). As part of their eleven-state study described earlier, Howes et
al. (2008) found that children whose preschool teachers had been highly engaging and
responsive had better early academic outcomes than children who did not have such
teachers. Drawing on this same dataset, LoCasale-Crouch et al. (2007) described five
classroom profiles based on the relative combination of teacher instructional and
emotional support and found that those classrooms with both high instructional and
emotional support also had the highest overall classroom quality ratings based on both
CLASS and ECERS-R observations.
Instructional support. As a key component of process quality, instructional
support is characterized by teachers who manage classroom time to optimize learning
opportunities, promote children’s reasoning and creativity, and engage children in
communication. Researchers in several studies have found that teachers who provide
positive instructional support promote more engaged learning behaviors and greater
academic outcomes (Howes et al., 2008; Mashburn et al., 2008; Pakarinen et al., 2011;
Williford, Maier, Downer, Pianta, & Howes, 2013). In particular, researchers studying
over 700 kindergarteners in Finland found that children were less likely to avoid tasks
when their teachers exhibited high levels of instructional support, such as emphasizing
the joy of learning, supporting children’s efforts, and providing individualized
34

encouragement (Pakarinen et al., 2011). Similarly, Howes et al. (2008) and Mashburn et
al. (2008) both examined data from nearly 3,000 children across 11 states and identified
instructional climate and teacher-child interactions as the most significant classroom
factors for predicting children’s early academic and social skills. In another study of
more than 600 children and 300 teachers, Williford et al. (2013) concluded that teacher’s
instructional interactions with children predicted academic outcomes above and beyond
children’s individual classroom engagement.
Emotional features. Closely linked with instructional approach are emotional
features of process quality, which include teacher warmth, patience, and responsiveness,
as well as teacher-child interactions that are enthusiastic, encouraging, and respectful
(Howes et al., 2008; La Paro, Pianta, Stuhlman, & Stuhiman, 2004; Mantzicopoulos,
2005). Recent studies have examined the relationship between teacher sensitivity and
academic and social outcomes. Overwhelmingly, these studies have identified a
relationship between teacher-child connections and these various child and classroom
quality outcomes (Burchinal & Cryer, 2003; Burchinal, Peisner-Feinberg, Pianta, &
Howes, 2002; Cadima et al., 2010; Howes et al., 2008; Mantzicopoulos, 2005; Mashburn
et al., 2008; McDonald Connor et al., 2005; Palermo, Hanish, Martin, Fabes, & Reiser,
2007; Pianta, Belsky, Houts, & Morrison, 2007; Williford et al., 2013).
In an early examination of the connection, Burchinal et al. (2002) examined data
from over 500 children in four states that participated in the Cost, Quality, and Outcomes
(CQO) Study in 1992-1993. Using hierarchical longitudinal analysis, their findings
demonstrated that children with close teacher relationships as reported by the teachers
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performed better academically into early elementary school. A subsequent study looking
at the CQO data, as well as data from the NICHD Study of Early Child Care, found that
children from diverse ethnic backgrounds showed higher academic and social outcomes
when their teachers were warm, stimulating, and responsive (Burchinal & Cryer, 2003).
Other research using the NICHD Study data used structural equation modeling to
examine the impact of first grade classroom practices, including teacher warmth and
responsiveness, on early literacy outcomes (McDonald Connor et al., 2005). These
researchers found that children who had more warm and responsive teachers had higher
vocabulary outcomes at the end of 1st grade than children with teachers who were more
detached. Similarly, in a study that has been described elsewhere in this chapter,
researchers examining nearly 3,000 prekindergarteners across eleven states have found
that close teacher-child relationships combine with exposure to certain areas of
instruction (i.e., time spent reading aloud, letter and sound connections, oral language
development, and math) and a positive classroom instructional climate to predict
children’s academic readiness for kindergarten (Howes et al., 2008).
A smaller study of 95 preschool children in three preschools looked at the
connection between teacher-child relationships and children’s early social adaptation and
subsequent academic outcomes (Palermo et al., 2007). Using path analyses, this study
found that close teacher-child relationships promote more prosocial behavior in children
which, in turn, leads to greater academic readiness. Another smaller study of 106
Portuguese 1st graders used hierarchical linear modeling to predict children’s first grade
literacy and math outcomes from the quality of teacher-student interactions and found
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similar positive results (Cadima et al., 2010). Most recently, Williford et al. (2013) used
latent profile analysis to examine teacher-child engagement in 605 preschool children and
309 teachers. Similar to the previous studies, this analysis discovered that the extent to
which child engagement impacted vocabulary outcomes was moderated by teacher-child
interactions, pointing again to the role of emotional process quality in child outcomes.
While these studies demonstrate that positive teacher-child interactions can
improve children’s social and academic outcomes, one study looked at the impact of
conflictual teacher-child relationships on child outcomes. Using data on 103
kindergarteners, Cadima et al. (2010) found that discordant teacher-child interactions
negatively impacted children’s classroom engagement and subsequent school adjustment.
Taken together, there is strong evidence in the research base that classroom
features, including instructional, structural, and process factors, combine to make up the
quality of children’s early learning experiences. The literature also suggests that these
components, at varying levels, contribute to school readiness and early school-related
outcomes.
Transition: System Interconnections
Donella Meadow’s (2008) model of systems that was introduced in the first
chapter proposed that systems are defined by their (1) component parts, (2)
interconnections, and (3) overall driving purpose. The previous section of this literature
review has discussed research related to the component parts of the early childhood
education system and K-12 system, particularly focusing on structural and instructional
classroom factors. The following section discusses research related to the
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interconnections between the two learning systems, with an emphasis on the
prekindergarten to kindergarten transition process. Drawing on the Ecological and
Dynamic Transition Model that was introduced in the first chapter, transition can be
defined as a reciprocal process between those entities that make up the young child’s
school ecology (e.g., home, school, peers, neighborhood locales), occurring before,
during, and after the child moves from one system to the next (Ahtola et al., 2011; RimmKaufman & Pianta, 2000). It implies shared systemic responsibility for vertical
alignment of system components such as standards, policy, and pedagogy, including
structural and instructional classroom practices (Bohan-Baker & Little, 2002; Kagan,
2010). The way that the early childhood education and K-12 systems take shared
responsibility to align components to support children’s transition across systems can
have an impact on child outcomes, as is evidenced by the research reviewed here.
Transition and child outcomes. A number of studies conducted over the last
several years have demonstrated positive child outcomes from transition activities
conducted before, during, and immediately after transition from prekindergarten to
kindergarten (Ahtola et al., 2011; LoCasale-Crouch, Mashburn, Downer, & Pianta, 2008;
Mantzicopoulos, 2005; Schulting, Malone, & Dodge, 2005). Schulting et al. used data
from the ECLS-K to examine the transition experiences of over 17,000 children and
nearly 3,000 kindergarten teachers in 992 classrooms. The study concluded that
transition practices used by kindergarten teachers positively impacted child academic
outcomes at the end of kindergarten (Schulting et al., 2005). Transition practices
examined in this study included sending kindergarten program information home to
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parents before school entry, having children visit the kindergarten classroom during their
prekindergarten year, shortening days at the beginning of the school year, conducting
home visits, and conducting parent orientation sessions before the start of school. Ahtola
et al. (2011) found similar results when they looked at transition practices implemented
by preschool-elementary school pairs in Finland. There, researchers found faster
increases in children’s reading, writing, and math outcomes after elementary school entry
when the organizational pairs shared curricula and information about children as part of
their transition activities.
Likewise, when LoCasale-Crouch et al. (2008) examined the data for 722 children
from the National Center for Early Development and Learning (NCEDL) Multistate
Prekindergarten Study, they found positive associations between the number of transition
activities children had been exposed to and teachers’ perceptions of kindergarteners’
social behavior, with a particularly notable effect for instances when prekindergarten and
kindergarten teachers shared curricula across age groups and systems. Teacher-child
conflict was also found to be lower for children who had previous transition support.
According to the authors, “Teacher–child conflict was lower when teachers reported
participation in activities aimed at facilitating the transition from preschool to
kindergarten” (Mantzicopoulos, 2005, p. 438).
Transition practices. These studies have examined a variety of transition
practices to determine, in part, if certain strategies have more of an impact on children’s
transitions than others. In an early review of transition research, Bohan-Baker and Little
(2002) identified promising practices ranging from elementary school communications
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with preschool children and families prior to kindergarten entry to facilitating registration
processes to inviting children to visit kindergarten classrooms during their preschool
year. In their study referenced earlier, LoCasale-Crouch et al. (2008) created a nine-item
transition activity index that was based on previous transitions research (Pianta, KraftSayre, & Rimm-Kaufman, 2001). This index included:


Pre-K child visits to kindergarten classes



Pre-K teacher visits to kindergarten classes



Kindergarten teacher visits to Pre-K classes



Spring kindergarten orientations for Pre-K children



Spring kindergarten orientations for Pre-K children’s parents



School-wide elementary school activity for Pre-K children



Individual meetings with parents about kindergarten



Share written records about children’s Pre-K experience with elementary schools



Pre-K teacher contact with kindergarten teacher about curriculum and/or speciﬁc
children
Ahtola et al. (2011) more recently categorized transition practices into four types,

including (1) joint activities between preschools and elementary schools, (2) passing on
individualized information about children, (3) joint curriculum development, and (4)
facilitating family opportunities to connect with elementary school personnel. Similarly,
Rous, Hallam, Mccormick, and Cox (2010) identified five potential groupings of
transition activities including individualized activities done before and after the
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transition, whole group activities conducted before and after transition, and direct
coordination between transition-involved programs.
As noted above, examinations of the impact of these practices on children’s first
year academic outcomes suggest that school alignment activities focused on sharing
individual child information and jointly developing or aligning curriculum have the
greatest impact (Ahtola et al., 2011; LoCasale-Crouch et al., 2008; Mantzicopoulos,
2005; Schulting et al., 2005).
Systemic barriers to effective transitions. This empirical evidence for the role
of cross-system coordination of transition provides some support for the idea of vertical
alignment between the early childhood education and K-12 systems. The research on
transition indicates that there may be some systemic barriers to implementing crosssystem transition practices. Studies have reported less involvement in the transition
process by kindergarten teachers than by preschool teachers (Early, Pianta, Taylor, &
Cox, 2001; Pianta et al., 2001). Most commonly, kindergarten teachers have indicated
that they receive class lists too late in the summer before the start of school to implement
timely transition activities with children and families. They have also reported that they
are not on salary during the summer to promote transition (Early et al., 2001). A similar
study of transition barriers to public preschools identified these same issues, as well as
limited availability of funding to support transition activities and lack of a coordinated
transition plan (Rous et al., 2010).
While there is still room for further exploration, the transition literature provides
an initial base of empirical evidence that children’s academic and social outcomes are
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impacted by how and the extent to which the early childhood education and K-12 systems
connect. Even low-intensity, whole-group efforts seem to have some impact (Rous et al.,
2010), although initial evidence demonstrates that the most powerful impacts come from
system-to-system transition practices that actively align pedagogy and individualized
support for children (Ahtola et al., 2011; LoCasale-Crouch et al., 2008; Schulting et al.,
2005).
School Readiness and Later Achievement: System Purpose
As described in Chapter 1, policy makers and practitioners have become
increasingly interested in the potential of early childhood education to close school
readiness gaps and increase long-term student achievement. Recent studies have
confirmed that participation in early childhood education can support school readiness
outcomes. For instance, using longitudinal data on more than 10,000 children from the
Early Childhood Longitudinal Study-Kindergarten cohort (ECLS-K), Magnuson et al.
(2007) found that prekindergarten attendance led to higher kindergarten math and literacy
skills than attendance in other types of care arrangements. Similarly, another study using
the same national dataset found that children with a comprehensive set of skills across all
school readiness dimensions prior to kindergarten entry had better subsequent schoolrelated outcomes during elementary school than children who were identified with gaps
in their school readiness profiles (Halle, Hair, Wandner, & Chien, 2012). Nevertheless,
even though these results support the idea that a comprehensive set of competencies in
the five school readiness dimensions predicts later school achievement, there does not
currently appear to be a specific threshold level of school readiness above which children
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can be expected to achieve success and below which they will not (Halle, Hair,
Burchinal, Anderson, & Zaslow, 2012).
Taken together, these studies of the impact of early childhood education on later
school performance suggest that early childhood education does promote later academic
achievement, particularly as it strengthens a comprehensive set of child-level school
readiness skills. Currently, however, there does not seem to be a critical level of school
readiness skills that determine later school success.
Evidence behind the five dimensions of school readiness. Since the National
Education Goals Panel launched the development of a theoretical construct for child-level
school readiness, that framework has become widely used in policy and practice (Kagan
et al., 1995). In addition to the studies identified above, the early childhood research
community has developed a rich body of empirical evidence to explore the relationships
between each of the five individual school readiness dimensions and later school-related
outcomes. Because the current study will examine the impact of PK-K alignment of
learning experiences on dimension-specific school readiness outcomes, it is important to
understand what research currently says about the relationship between particular school
readiness dimensions and later academic outcomes. This section of the literature review
explores studies that draw this connection between school readiness dimensions and
subsequent school success.
Physical and social-emotional dimensions of school readiness. Physical wellbeing refers to young children’s physical health and their development of fine and gross
motor skills. Similarly, social-emotional development refers to a child’s ability to form
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relationships with teachers and peers, and to regulate emotions throughout the school day
(Copple & Bredekamp, 2009; Kagan et al., 1995). Under the umbrella of both the
physical well-being and the social-emotional dimensions, Halle et al. (2012) found that
children with poor early childhood health indicators were more likely to have weak
academic achievement later in elementary school. They also found an association
between social-emotional risk and suboptimal school outcomes in early elementary
grades. This link between early social-emotional factors and later school outcomes is
evident in findings from other studies as well. For example, problem behaviors in early
childhood education have been shown to negatively impact both later academic
outcomes, as well as approaches to learning such as persistence and attentiveness
(Bulotsky-Shearer & Fantuzzo, 2011).
Early social-emotional factors have also predicted children’s later ability to form
relationships and regulate emotions. A recent study found that children who developed
positive peer relationships in early childhood education tended to have more positive peer
relationships all the way into third grade, as opposed to their peers who experienced early
negative peer relationships in early education that then persisted into elementary school
(National Institute of Child Health and Human Development Early Child Care Research
Network, 2008).
Not all studies, though, have found a significant relationship between socialemotional well-being and later school-related outcomes. At least two studies have found
that, when analyzed in conjunction with other school readiness dimensions, socialemotional factors are not significant predictors of later school achievement (Duncan et
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al., 2007; Hooper, Roberts, Sideris, Burchinal, & Zeisel, 2010). Duncan et al. (2007)
examined six large longitudinal datasets and concluded that early math, reading, and
attention skills were most predictive of later school achievement, while social-emotional
factors were insignificant. Hooper et al.’s (2010) subsequent study built on these results
with inconsistent findings that confirmed Duncan et al.’s social-emotional conclusions in
one dataset, but not another and not with all sub-populations.
Approaches toward learning. Approaches toward learning refers to the
underlying mindset with which children come to the process of learning, including a
sense of curiosity, persistence, collaboration, self-reliance, and resourcefulness (Kagan et
al., 1995). The Preschool Learning Behaviors Scale (PLBS), which is used in the 2009
Head Start FACES survey that is the basis of the current study, has identified three
categories of attributes that define approaches toward learning, including competence
motivation (a sense of confidence and willingness to try), attention/persistence, and
attitude toward learning (McDermott, Leigh, & Perry, 2002).
In more than one study, researchers have found that particular approaches toward
learning, such as task persistence, working independently, and seeking challenges,
predicted subsequent academic achievement (Berhenke, Miller, Brown, Seifer, &
Dickstein, 2011; Stipek, Newton, & Chudgar, 2010). For instance, using data from the
ECLS-K and looking at children’s academic outcomes in 1st, 3rd, and 5th grades,
researchers found that children with greater persistence, emotion regulation, and
attentiveness experienced larger gains in reading and math over time than children who
had fewer self-regulation skills in early childhood (Li-Grining, Votruba-Drzal,
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Maldonado-Carreño, & Haas, 2010). Similarly, children’s ability to listen, follow
directions, and stay on-task, which are present as early as age three, have been shown to
predict reading and math outcomes at the end of second grade (McClelland, Morrison, &
Holmes, 2000; McClelland & Morrison, 2003).
In a recent investigation looking at children’s approaches toward learning from
Head Start through first grade, children who eventually achieved academically in first
grade had fairly stable levels of motivation from prekindergarten onward, while children
who ultimately had poor academic achievement in first grade showed a large drop in
motivation upon transitioning from Head Start to kindergarten (McDermott, Rikoon, &
Fantuzzo, 2014). This last finding is particularly pertinent to the current study, since it
may suggest some reasons to expect changes in approaches toward learning outcomes for
some children during transition from PK to kindergarten.
Language development. Pre-literacy skills are at the heart of the language
development dimension of school readiness. These skills focus on children’s ability to
communicate with and understand adults and other children in the school setting, and
include oral language and vocabulary knowledge, as well as the development of an
interest in books, rhyming, print, and letters (Copple & Bredekamp, 2009; Kagan et al.,
1995).
Vocabulary development, in particular, has been shown to have a strong
association with early literacy and academic achievement. In their seminal book,
Meaningful Differences in the Everyday Experience of Young American Children, Hart
and Risley (1995) document their research on children from forty-two families who
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allowed the researchers to track and record parent-child interactions monthly for two and
a half years, from approximately seven months old to age three. Their findings indicate
that children with inadequate early exposure to language and conversation entered
kindergarten with an average of 30 million less words of cumulative language experience
than comparable children who had much greater early language exposure (Hart & Risley,
1995, 2003).
Subsequent research using a subset of the 1997 Head Start FACES has gone a
step further to link early vocabulary knowledge to early academic success (Hindman,
Skibbe, Miller, & Zimmerman, 2010). In this instance, children’s scores on the Peabody
Picture Vocabulary Test (PPVT) combined with demographic and social factors to
predict their growth in math and literacy achievement in kindergarten and first grades.
Similarly, another study used structural equation modeling to find that children’s early
language and vocabulary skills at 54 months strongly predicted their first grade academic
outcomes. This finding was an important part of a causal path that included a strong
home learning environment and high quality preschool experience (McDonald Connor et
al., 2005).
Cognition and general knowledge. The cognition and general knowledge
dimension of school readiness refers to children’s ability to construct new knowledge
from known information. It also includes development of memory, the ability to make
mental representations, and a capacity to classify and categorize (Copple & Bredekamp,
2009; Kagan et al., 1995). Examples within this domain include children’s ability to
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understand that there are letters in the alphabet, that numbers reference quantities, and
that there are different ways to solve a problem.
A number of different studies have examined various aspects of cognition to
explore the effect of this dimension on later school-related achievement. In a metaanalysis of more than 60 longitudinal studies, researchers found that academic/cognitive
abilities assessed at or soon before kindergarten entry predicted similar outcomes later in
elementary school, with moderate effect size across the studies (La Paro & Pianta, 2000).
Academic/cognitive skills in this study included “general knowledge, intellectual
development, language development and skills, literacy, numeracy, and perceptual-motor
skills” (p.448).
Exploration of the impact of early mathematical knowledge on later school
achievement has provided robust evidence that math skills are a particularly important
aspect of early cognition that impacts later school success. In a meta-analysis of six
longitudinal studies, Duncan et al. (2007) found that early math abilities were the greatest
predictor of later academic achievement, followed by reading and attention skills. A
similar study using the ECLS-K dataset drew parallel conclusions, finding that math
skills on kindergarten entry were the single largest predictor of fifth grade math and
reading achievement, followed again by reading and attention skills (Claessens, Duncan,
& Engel, 2009).
In another study, an analysis of the more than 12,000 cases within the ECLS-K
dataset revealed that children who entered kindergarten with average or high literacy
readiness (as defined by having early literacy skills such as letter and sight word
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recognition) achieved higher decoding and comprehension skills by first and third grades,
respectively, than peers who entered kindergarten with low literacy readiness (Foster &
Miller, 2007).
The predictive capacity of early cognitive skills on later academic skills that is
identified in this body of research is not altogether surprising when coupled with research
that demonstrates the general strength of within-domain prediction. According to the
study described earlier in this section that explored the extent of threshold levels of
school readiness, “…entry-level math skills provided the best prediction of subsequent
math skills and entry-level social skills provided the best prediction of subsequent social
skills” (Halle, Hair, Burchinal, et al., 2012, p. 57). This same study also concluded that,
after accounting for within-domain predictors, skills such as language and general
knowledge were the next-best predictor of later academic success.
Overall, the school readiness research literature confirms not only that early
childhood education experiences impact later school competence, but that specific
dimensions of school readiness differentially predict later school-related outcomes.
There is evidence that children’s physical and social-emotional well-being impact later
academic outcomes, although the literature on social-emotional factors is inconsistent and
contradictory. At the same time, the research base supports the premise that approaches
toward learning, language development, and cognition all predict later elementary school
achievement. For purposes of the current study, the literature supports the use of any of
the five school readiness dimensions as possible child-level outcomes, since they not only
provide a theoretical and practical rationale, but also an empirical justification.
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Conceptual Framework
The preceding literature review has provided an overview of the context within
which the current study is situated. The research base supports connections between
child-level school readiness outcomes and school-age outcomes. It also supports
connections between instructional practices and school readiness outcomes, as well as
between transition practices and school readiness outcomes. These connections are
demonstrated by the solid arrows in Figure 2. In Meadows’ (2008) systems language, the
research establishes that individual components of the early childhood education system,
in the form of structural factors, instructional focus and instructional format, and early
childhood education teacher quality, have varying levels of impact on children’s school
readiness outcomes. It also shows that certain interconnections between the early
childhood education system and the K-12 system, in the form of transition practices, also
have an impact on child outcomes, particularly when those practices involve direct
system-to-system connections.
What is still unknown is how the components of the early childhood education
system align and connect with those same components in the K-12 system, and whether
children’s exposure to cross-system alignment impacts their school readiness outcomes.
This systemic alignment and the potential impact on school readiness are depicted in
Figure 2 by features outlined in lighter dashed lines. It is also unknown whether
prekindergarten teacher quality might moderate the impact of children’s alignment
experiences on their school readiness outcomes. This conceptual framework incorporates
Meadows’ systems structure with Rimm-Kaufmann and Pianta’s (2000) Ecological and
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Dynamic Model of Transition, which views school readiness not just as a matter of
children’s characteristics, but also as a function of the elements and interactions of the
systems within which they learn and grow, before, during, and after kindergarten
transition.
Figure 2. Conceptual Framework

The current study used data from the Head Start 2009 Family and Child
Experiences Survey (FACES) (Malone et al., 2013) to explore how the early childhood
education and K-12 systems are aligned between prekindergarten and kindergarten,
whether children’s varying experiences with that systemic alignment impacts their school
readiness outcomes, and whether these impacts are moderated by the quality of children’s
prekindergarten teachers.
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Chapter Three: Methods

Purpose of the Study
The current study draws on an existing literature base that establishes connections
between aspects of structural and instructional classroom features and children’s school
readiness outcomes, as well as connections between kindergarten transition practices and
early school achievement. At the same time, this study builds upon conceptual models of
systems and school transition that emphasize the role of the educational systems that
form the ecology of children’s early learning experiences (Meadows, 2008; RimmKaufman & Pianta, 2000). It additionally incorporates research demonstrating the
importance of teacher quality on children’s school readiness outcomes. This study adds
to this existing foundation of knowledge by filling a gap in understanding around early
childhood education and K-12 systems alignment that has been identified by lead
researchers in the field (Kagan, 2010; Pianta et al., 2009). In particular, the current study
explores the nature of the pedagogical alignment and related systemic connections across
prekindergarten and kindergarten, and then follows this exploration with an analysis of
the impact of alignment experiences on children’s school readiness outcomes. Finally, to
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incorporate the important role of teacher quality within this model, the study examines
the extent to which prekindergarten teacher quality moderates any alignment effects.
Research Questions
Using the conceptual framework outlined in the previous chapter (Figure 2) the
current study used an observational study design to answer the following question: Does
the alignment of children’s learning experiences between prekindergarten and
kindergarten impact school readiness outcomes? Three subquestions help answer this
question
1a:

How do children’s prekindergarten and kindergarten learning experiences
align?

1b:

To what extent does the alignment of early learning experiences predict
children’s school readiness outcomes?

1c:

Does the quality of prekindergarten classroom teacher interactions
moderate the impact of any PK-K alignment effects?

In particular, the study breaks this question down into two parts. The first uses
cluster analysis to explore subquestion 1a, while the second part uses Hierarchical Linear
Modeling to examine subquestions 1b and 1c. School readiness outcomes to be included
in the analysis are literacy, cognition, approaches toward learning, and social-emotional
skills. Physical and gross motor skills are not included in the current analysis.
Alignment of classroom learning experiences. To determine the extent of
alignment between children’s prekindergarten and kindergarten learning experiences
(Question 1a), the current study used common prekindergarten and kindergarten
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classroom data from the 2009 Head Start Family and Child Experiences Survey (FACES)
on:


classroom structure,



instructional focus and format, and



transition strategies.

This information included data on class size and student-teacher ratio, the frequency of
specific literacy and math activities, the availability of different types of learning centers,
and the use of specific transition strategies by both the sending and receiving classrooms.
These data were used to create alignment variables that reflect the difference in scores,
and therefore the extent of alignment, between children’s prekindergarten and
kindergarten classroom experiences. The alignment variables were then incorporated
into a cluster analysis to create classroom alignment profiles that describe the types of
alignment experiences children have between their Head Start prekindergarten year and
kindergarten.
It was hypothesized that three to four classroom alignment profiles would be
created reflecting differences in children’s alignment experiences on factors of
instructional focus and format, structural classroom characteristics, and exposure to
transition strategies.
Alignment impact on school readiness outcomes. After analyzing the alignment
profiles, I examined children’s literacy, math, and social-emotional/approaches toward
learning outcomes to determine if classroom alignment profiles predict school readiness
outcomes (Question 1b). School readiness outcomes included the Woodcock Johnson
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Letter Word Ability and Applied Problems scores, and the Leiter Examiner
Cognitive/Social Standard score, to be discussed in more detail later in this section.
Additionally, because the literature regarding the role of teacher interactions with
children suggests that teacher quality is an important factor to consider, this part of the
analysis also explored whether classroom alignment interacts with prekindergarten
teacher quality to predict children’s school readiness outcomes (Question 1c).
Prekindergarten teacher quality is reflected by emotional and instructional interaction
scores on the Classroom Assessment Scoring System (CLASS).
Exploration of the extent to which classroom alignment and prekindergarten
teacher quality predict child outcomes was conducted using a 3-level Hierarchical Linear
model that included repeated observations of school readiness outcomes at Level 1, child
demographic and alignment experience profiles at Level 2, and teacher quality at Level 3.
I hypothesized that PK-K alignment factors would predict children’s school
readiness outcomes. I also expected that the extent to which children’s school readiness
outcomes would be predicted by their alignment experiences would be moderated by the
quality of children’s prekindergarten teachers. A complete description of methods is
described in the remainder of this chapter.
FACES 2009
The Family and Child Experiences Survey (FACES) is a national study of Head
Start children conducted every three years, most recently in 2009. The study includes a
nationally representative stratified sample of Head Start programs, centers, classrooms,
children, and their families. The sampling design included the random selection of sixty
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Head Start programs, two centers within each selected program, three classrooms within
each selected center, and twelve children per selected classroom.
Participants. The FACES 2009 sample included 3,349 children who were in their
first year of Head Start. Thirty-nine percent of these children were 4-year olds at
baseline, while 61% were 3-year olds. The sample also included 3,119 parents, and 439
Head Start teachers within 486 classrooms. None of the sampled programs were from
Puerto Rico or other US territories. Similarly, Migrant and Seasonal Head Start (MSHS)
and American Indian and Alaska Native (AI/AN) programs were not included in the
sample. Early Head Start programs, which serve children aged birth to 3 years old, were
also not included.
Of the sampled children at baseline, 22.1% were White, 33.5% were AfricanAmerican, and 36.1% were Hispanic/Latino. The remaining children in the sample were
multi-racial (5.6%), Asian/Pacific-Islanders (1.6%), American Indian or Alaskan Native
(0.9%), or other (0.2%). The sample was split almost evenly between females (49.9%)
and males (50.1%), with 13.2% of all children having previously participated in an Early
Head Start program. The primary language spoken in the home for 73.3% of children
was English, with Spanish as the primary home language for another 24.1% of the child
sample. A remaining 2.1% of children had primary home languages other than English
or Spanish (Malone et al., 2013).
Within sampled Head Start classrooms, 99% of teachers were female, with 57%
between the ages of thirty and forty-nine, 17% under thirty, and 26% over fifty years old.
The sample included 41.6% White, 30.6% African-American, and 22.2% Hispanic/Latino
56

Head Start teachers. The primary curriculum used in 52.7% of classrooms was Creative
Curriculum, although another 15.2% used High/Scope Curriculum. Other curriculum
varied from locally developed curriculum to widely available printed curriculum other
than those already mentioned (e.g., Montessori, Scholastic). The average class size in the
sample was 17, and met 4-5 days per week, for a total of approximately 26 hours. More
than 75% of classrooms served mixed-age groups of three and four year-olds.
Instruments. The FACES research used a combination of parent interviews,
direct child assessments, teacher child reports, classroom observations, teacher
interviews, and interviews of the Head Start Director. Direct child assessments included:


a language screener (preLAS 2000),



the Peabody Picture Vocabulary Test (PPVT-4) and it’s Spanish language
equivalent (the TVIP),



the Expressive One-Word Picture Vocabulary Test (EOWPVT),



the Woodcock Johnson III spelling, letter-word identification, and math
tests,



the Early Childhood Longitudinal Study (ECLS) letter-sounds (English
only) and math tests,



the Pencil Tapping task,



the Leiter International Performance Scale Revised (Leiter-R), Examiner
Rating Scale, and



height and weight measurements.

Classroom observations were conducted using the Early Childhood
Environmental Rating Scale- Revised (ECERS-R) and the Classroom Assessment
Scoring System (CLASS), while most program and teacher data were collected using
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self-report instruments or interviews. Parent interviews included the collection of
demographic data, as well as family well-being, self-sufficiency, home experience, and
neighborhood characteristic data. Teacher interviews collected data on professional
characteristics and qualifications, curricula and assessments used in the classroom,
distribution of classroom time, instructional format, and professional development
opportunities.
Appendix A provides additional detail on the direct, observational, and survey
assessment instruments used in the FACES 2009 study (Malone et al., 2013).
Data Collection. Direct child assessments were administered in the fall of 2009
and the spring of 2010, 2011, and 2012. The sample included both 3- and 4-year olds
who were new to Head Start and who remained in the Head Start program for the
duration of the study. Baseline assessments of 3- and 4-year old children who were
entering Head Start for the first time were conducted in the fall of 2009. Follow-up
assessments were then given each subsequent spring the children were still enrolled in
Head Start and then again the spring of their kindergarten year. For the 3- and 4-year old
administrations, child assessments were given at the Head Start programs, in rooms other
than the child’s classroom to provide a space free of distractions. Kindergarten
assessments were arranged with the child’s parents and conducted in the child’s home or
a public location.
Data were collected by teams trained and managed by Mathematica. The data
collection structure included a survey director, two field supervisors, ten team leaders,
and sixty field assessors (six in each of the ten data collection teams). Spanish-speaking,
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bilingual interviewers were included on all teams. During an average week, each team
assessed sixty-two children and completed twenty-one in-person interviews. Four waves
of data collection were completed in Fall 2009, Spring 2010, Spring 2011, and Spring
2012 (Malone et al., 2013).
The FACES 2009 study used a nested design with data at the child, family,
classroom/teacher, program, and community levels. The baseline data collection window
was eight weeks, so there were unequal windows between fall and spring data collection;
however, there are variables in the dataset that enable calculation of data collection
intervals. Because FACES was not designed to produce national estimates, the dataset
includes weights for use in analysis to compensate for the complex sample design and
issues of non-response. Analysis of data for the proposed study utilized the weights to
accurately calculate results. FACES’ weights vary according to the level of analysis, the
rounds of data collection, and the sources of data (Malone et al., 2013).
Research Design
The current research design used data collected as part of the Head Start FACES
2009 survey to answer the main research question and related sub-questions. The main
research question asks whether the alignment of children’s learning experiences between
prekindergarten and kindergarten impacts school readiness outcomes. Three subquestions drove the research design, including asking: (1) how children’s prekindergarten
and kindergarten learning experiences align; (2) to what extent the alignment of early
learning experiences predicts children’s school readiness outcomes; and (3) whether the
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quality of prekindergarten classroom teacher interactions moderates the impact of any
PK-K alignment effects.
To answer the first sub-question about how children’s prekindergarten and
kindergarten learning experiences align, I used common data from the FACES 2009
dataset on both prekindergarten and kindergarten classroom activities, formats, and
structures. In particular, FACES 2009 includes data on the frequency of specific literacy
and math activities, the availability of various types of learning centers, the level of
particular structural classroom elements, and the use of transition activities at
prekindergarten and kindergarten settings. I used this data to construct standardized
difference scores for each child that reflect the differences between structural and
instructional focus and format elements across their prekindergarten and kindergarten
classroom experiences, as well as differences between their levels of transition support
from prekindergarten and kindergarten settings.
I incorporated these derived standardized difference scores into a two-step cluster
analysis. Cluster analyses have been used recently in the school readiness literature to
define person-centered profiles of children and teachers based on their respective early
learning styles and instructional approaches (Cabell, Justice, Konold, & McGinty, 2011;
de Kruif, McWilliam, Ridley, & Wakely, 2006; Halle, Hair, Wandner, et al., 2012;
LoCasale-Crouch et al., 2007). Cluster analyses are useful for identifying subgroups
within a sample that are different from each other, but whose members have common
characteristics with one another. This same analytical technique was used in this study to
answer the first subquestion regarding how children’s prekindergarten and kindergarten
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learning experiences are aligned. These first two steps in the research design (alignment
score creation and cluster analysis) are shown below in Figure 3.
Figure 3. Research design

Alignment Score
Creation
•Derivation of
standardized
difference scores
using common
PK and K
classroom
instructional
focus and format
measures

Cluster Analysis
•Two-step cluster
analysis
procedure to
create alignment
profiles based on
alignment scores
and transition
activity scores

Three-level HLM
•Level 1:
Repeated
observations of
school readiness
outcomes
•Level 2: Child
characteristics
including
demographic,
instructional &
structural
alignment, and
transition
measures
•Level 3: PK
teacher
instructional and
emotional scale
scores

The final step in the research design (Figure 3) addressed the remaining research
subquestions, which ask about the extent to which the alignment of early learning
experiences predicts children’s school readiness outcomes and whether prekindergarten
teacher quality affects the strength or direction of any PK-K alignment effects. These
questions were answered using a three-level Hierarchical Linear Model that places
repeated school readiness assessments at Level 1, child factors (including instructional
alignment and transition experiences) at Level 2, and Pre-kindergarten teacher quality at
Level 3.
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Procedure
Sample. Because the current study examines children’s experiences of alignment
across their prekindergarten and kindergarten years, I selected cases from the FACES
2009 survey for which children have data for their kindergarten year. The Head Start
FACES User’s Manual reports that 1,922 children were assessed in their kindergarten
year (Malone et al., 2013). These kindergarten-assessed children from the full FACES
2009 sample formed the basis for the current sample before data cleaning and
examination of data for missing variables. The sample includes children from both the 3and 4-year old cohorts, who attended kindergarten in fall 2012 and 2011, respectively.
Measurements. The FACES 2009 survey collected a wealth of data from
children, families, Head Start teachers, center directors, and kindergarten teachers, using
the range of instruments described in Appendix A. The current study used data collected
from those assessments that matched the research question and design, as described
below in Table 1.
Table 1. Assessment selections

Assessment

Head Start and
Kindergarten
Teacher
Interviews

Item Information

Instructional focus
(literacy)
10 items

Scale

1-6

Reliability
(Cronbach’s
Alpha)
HS Teacher
Interview:
0.82 (F09)
0.86 (S10)
0.82 (S11)
K Teacher
Interview:
0.74 (S11)
0.69 (S12)
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Applicable
Research
Question(s)

1a, 1b, 1c

Assessment

Item Information

Leiter
International
Performance
Scale
Head Start and
Kindergarten

Reliability
(Cronbach’s
Alpha)
HS Teacher
Interview:
0.69 (F09)
0.72 (S10)
0.72 (S11)

Applicable
Research
Question(s)

Instructional focus
(math)
5 items

1-6

Instructional format
index – constructed*
(K scores only; PK
scores from CLASS
observations)
8 yes/no items

0-8

0.54 (S11)
0.59 (S12)

1a, 1b, 1c

Hours/week:
1-65

NA

1a, 1b, 1c

Class size:
1-36

NA

1a, 1b, 1c

Child:Adult
ratio:
1-36

NA

1a, 1b, 1c

0 -7

0.71 (F09)

1a, 1b, 1c

260-600

0.85 (F09)
0.88 (S10)
0.93 (S11)
0.93 (S12)

1b, 1c

260-600

0.87 (F09)
0.89 (S10)
0.90 (S11)
0.88 (S12)

1b, 1c

50-126
(Mean=100;
SD=15)

0.90 (F09)
0.90 (S10)
0.89 (S11)
0.93 (S12)

1b, 1c

Varies by item

N/A

1a, 1b, 1c

Classroom structure:
3 items

Woodcock
Johnson III
Tests of
Achievement

Scale

Transition index –
constructed*
7 yes/no items
Literacy
Woodcock Johnson
Letter Word W Ability
Score
Math
Woodcock Johnson
Applied Problems W
Score
Approaches toward
learning/socialemotional
Leiter Examiner
Cognitive/Social
Standard Score
Child demographics:
Gender, age, cohort,

K Teacher
Interview:
0.72 (S11)
0.68 (S12)
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Assessment

Parent
Interview

CLASS
Observation

Item Information

race/ethnicity, poverty
status, mother’s
education
Instructional format
score – constructed*
(PK scores only; K
scores from Teacher
Interviews)
Instructional support
score
Emotional support
score

Scale

0-8

1-7
1-7

Reliability
(Cronbach’s
Alpha)

0.42 (S10)
0.39 (S11)
0.87 (S10)
0.90 (S11)
0.82 (S10)
0.80 (S11)

Applicable
Research
Question(s)

1a, 1b, 1c

1c
1c

* Items with an asterisk denote constructed indices. This table reflects the results of reliability analyses
for these indices. However, Streiner (2003) suggests that reliability analyses are not an appropriate
measure of index quality in the case of indices such as these that define a construct, rather than in the
instance of scales that reflect a latent construct.

Alignment variable creation. The FACES 2009 dataset did not directly measure
vertical alignment between prekindergarten and kindergarten classrooms. To capture this
construct, therefore, I created alignment scores based on the standardized difference
between prekindergarten and kindergarten classroom items that were common between
both settings. In particular, common data was collected on items related to instructional
focus, instructional format, and classroom structure. All items were based on teacher
report from the Head Start and Kindergarten Teacher Interviews with the exception of the
instructional format items for Head Start, which were gathered as part of the CLASS
observations. Table 2 displays the items that were used to create standardized difference
scores to capture the extent of vertical alignment across prekindergarten and kindergarten
settings.
Table 2. Items for alignment variables

Instructional Focus Items
Learning names of letters

Instructional Format Items
Reading area with books
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Classroom Structure Items
Hours class meets per week

Instructional Focus Items
Write letters of the alphabet
Discuss new words
Work on phonics
Listen to stories with print
Retell stories
Learn conventions of print
Write own name
Rhyming words and word
families
Learn about common
prepositions
Count out loud
Work with geometric
manipulatives
Work with counting
manipulatives
Play math-related games
Work with measuring
instruments

Instructional Format Items
Listening center
Writing center or area
Math area with manipulatives
Computer area
Science or nature area with
manipulatives
Dramatic play area or corner
Art area

Classroom Structure Items
Class size
Paid adult:child ratio

Creation of the alignment variables involved two steps: (1) calculating the
difference between prekindergarten and kindergarten scores for each item; and (2)
creating a z-score from the difference calculation that standardized the relative value of
each score across all cases. Instructional focus items are all rated on a scale of 1-6
(1=never; 2=once a month or less; 3=two or three times a month; 4=once or twice a
week; 5=three or four times a week; and 6=every day). Instructional focus items fall into
two categories: literacy (unshaded items in Table 2), and math (shaded items in Table 2).
Reliability tests of the items within each category confirm that the literacy items can be
considered one scale and the math items another scale (Table 1). Based on the results of
this analysis, I created two composite scores for literacy and math for use in subsequent
cluster and HLM analyses.
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Instructional format items from FACES 2009 are all coded either 0=no or 1=yes
to indicate the presence or absence of particular learning centers within a classroom. I
have used the eight instructional format items to create one instructional format index
ranging from 1-8 and representing the number possible learning centers in a classroom.
Reliability analyses were run on the instructional format index, but results of this analysis
were not used to determine the appropriateness of the scale. Streiner (2003) argues that
reliability analyses are not a useful measure of index quality in the case of indices such as
these that define a construct, rather than in the instance of scales that reflect a latent
construct. So, while reliability is reported for these indices, I did not use these results to
determine the appropriateness of the measure for the purposes of this study. Instead, I
relied on the literature detailed in Chapter 2 and face validity to confirm the
appropriateness of the items included in these indices.
Finally, coding for classroom structure items depended upon the item. However,
like the instructional focus and format items, the difference between common classroom
structure items in prekindergarten and kindergarten was standardized to create
comparable scores across all cases. Table 3 identifies the scales used for each of the
structural classroom items that were used in this analysis.
Table 3.Structural scales

Classroom Structure Items
Hours class meets per week
Class size
Paid child:adult ratio

Scales
Continuous scale (1-65)
Continuous scale (1-36)
Calculated variable (1-36)
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Unlike the instructional focus and format items, transition items are not identical
across prekindergarten and kindergarten teacher surveys. Instead, these dichotomous
yes/no items ask about the use of different transition activities used in prekindergarten
and kindergarten. Because the purpose of this study was to examine system alignment, I
prioritized those transition items that reflect a connection between the early education and
K-12 systems. These items were collected at the beginning of the FACES 2009 study
using Head Start center director interviews. The derived systems transition index has a
range of 0-7. As with the instructional format index, I ran reliability analyses on this
index, but did not rely on the results to determine the appropriateness of the index for the
analysis (Streiner, 2003). I used the same standardized difference calculation described
for the instructional focus and format items to identify alignment of transition activity use
across sending and receiving systems.
Table 4 displays the seven systems transition activities reported on by Head Start
centers that create connections between the early education and K-12 systems. Data on
family-oriented transition activities was also collected for FACES 2009. In addition to
the system transition activities reported by Head Start center directors, I also developed a
kindergarten transition index using variables reported by Kindergarten teachers. This
derived kindergarten transition index also has a range of 0-7.
Table 4. Transition items

Head Start Systems Transition Activities
Joint training Head Start & school staff
Share curriculum information
Share information on program policies

Kindergarten Transition Activities
Phone or send home information about the
kindergarten programs to parents
Preschoolers spend some time in the
kindergarten classroom
School days are shortened at the beginning of
the school year
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Head Start Systems Transition Activities
Share information on expectations
Provide children's Head Start records
Meet with K teacher at school
Help schools identify kindergarten students

Kindergarten Transition Activities
Parents and children visit kindergarten prior to
the start of the school year
Teacher home visits prior to the beginning of
the school year
Parents orientation prior to the start of the
school year
Children attend a kindergarten readiness
program/camp

One of the benefits of standardizing all of the scores that were used in the
subsequent cluster analysis was that the cluster analysis procedure calculates the distance
between scores to determine cluster groupings. The standardization means that distances
were based on a consistent scale and reliable across variables, as will be discussed in
greater detail below.
Data Analysis
The current study conducted two analytical processes to answer the main research
question and related subquestions. I used cluster analysis to explore how children’s
prekindergarten and kindergarten learning experiences align. Subsequently, I used a
three-level hierarchical linear model to examine whether the alignment of children’s
learning experiences from prekindergarten to kindergarten predicts their school readiness
outcomes, and whether that effect is moderated by the quality of children’s
prekindergarten teachers. School readiness outcomes included in the analysis were
literacy, cognition, and a combined measure of approaches toward learning and socialemotional abilities. Physical and gross motor skills were not included in the current
analysis.

68

Cluster analysis. The purpose of cluster analysis is to group similar cases
together, while forming groups that are distinct from each other (Hair & Black, 2010;
Norusis, 2010). It is typically used as an exploratory technique to classify cases into
groupings that help to explain case characteristics across multiple variables. In the
current study, the cluster analysis technique was used to classify children into groups
based on their experiences of systems alignment, as defined by the structural,
instructional focus and format, and transition elements that have been described in detail
previously. I used a two-step cluster analysis procedure in SPSS that first assigned cases
to initial pre-clusters and then used hierarchical clustering algorithms to build the most
internally homogeneous and externally heterogeneous clusters possible from the data
(Hair & Black, 2010; Norusis, 2010). According to Norusis (2010), the two-step cluster
analysis process is ideal for large datasets like the FACES 2009 survey data. I used log
likelihood as the distance measure between clusters, since it is appropriate for use with
continuous variables and categorical variables and is the default in SPSS 20 for combined
continuous/categorical inputs using a two-step cluster analysis.
Using the alignment variable creation techniques described in the previous
section, all data in the cluster analysis consisted of continuous standardized z-scores. The
advantage of converting all data into z-scores is that clustering techniques seek to
minimize the distance between cases within a cluster and maximize the distance between
clusters. When z-scores are used, all measurement scores are comparable which also
makes the distances between cases and cluster more consistent and comparable (Hair &
Black, 2010; Norusis, 2010).
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As discussed earlier, I conducted a reliability analysis on the instructional focus
literacy and math items to confirm that the two composite scores could be created from
the included items. Based on the results of this analysis, composite instructional focus
scores were created for literacy and math, and the following variables were subsequently
included in the cluster analysis:


Composite instructional focus score (literacy)



Composite instructional focus score (math)



Instructional format index score



Hours per week score



Class size score



Adult:child ratio score



Systems transition index score



Kindergarten transition index score

While there is not clear literature on the optimal number of variables to include in a
cluster analysis, my goal was to have the most efficient number of variables included in
the cluster variate, while maintaining variable features that had the potential to
differentiate cases and clusters.
Results of the cluster analysis were analyzed with descriptive statistical
techniques to understand which characteristics members have in common, both in terms
of the clustering variables and based on demographic features including gender,
race/ethnicity, Head Start cohort (3- or 4-year old), and poverty status. Additionally,
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multivariate analysis of variance (MANOVA) analyses were run to determine whether
differences between groups on clustering variables are statistically significant.
Hierarchical Linear Modeling (HLM). Hierarchical linear modeling (HLM) is a
statistical technique that takes into account existing nesting and interactional features of
complex social situations. For instance, in a school setting, students are nested within
classrooms, which are nested within schools, which are nested within school districts.
These nested levels do not function independently, but rather interact up and down with
the levels above and below them (Raudenbush & Bryk, 2002). Within the context of the
systems and the ecological-dynamic transition models that were introduced in Chapter 1
(Meadows, 2008; Rimm-Kaufman & Pianta, 2000), HLM is ideally suited for
incorporating notions of vertical continuity, time dynamics, and component interactions
that are key parts of these theoretical frameworks.
The current study used a 3-level hierarchical linear model that included repeated
school readiness observations at Level 1, child-level factors (including alignment and
transition experiences) at Level 2, and teacher quality at Level 3. The resulting model is
displayed graphically in Figure 4.

71

Figure 4. HLM design

Level 3: Teacher

Instructional &
emotional scale
scores

Level 2: Child

Demographics

Cluster
membership

Instructional
focus, format,
structural and
transition scores

Level 1: Repeated
Measures

WJ Letter word
ability score

WJ Applied
problems score

Leiter Examiner
cognitive/social
standard score

The models used to answer the research questions are also displayed as
generalized equations in Table 5, below. Because multiple models were needed to answer
the research questions for each different school readiness outcome, and because the
variables that ended up being significant for each model varied, the equations below are
generalized to reflect the use of various outcome, demographic, comparison, and
alignment variables as appropriate in the models for the analysis. Full cluster comparison
models used gender, race (dichotomized as white vs. other), and poverty variables for
demographics and dummy-coded variables for comparing alignment clusters. Full
alignment factor models used the three classroom structure, three instructional, and two
transition variables described earlier in this chapter for the alignment variables. Final
models included only significant variables and are discussed in Chapter 4.
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Table 5. Generalized models for questions 1B and 1C

Question
1B
(Effect of cluster
membership)
1B
(Effect of alignment
factors)
1C
(Teacher quality
moderation of
significant effects
from 1B)

Proposed Model
OUTCOMEmti = β000 + β010*DEMOGRAPHICSti +
β020*COMPARE_VARti + β100*ADMN_TIMmti +
β110*ADMN_TIMEmti*COMPARE_VARti + β200*WEIGHTmti + e0ti +
εmti
OUTCOMEmti = β000 + β010*DEMOGRAPHICSti + β020*ALIGN_VARti
+ β100*ADMN_TIMmti + β110*ADMN_TIMEmti*ALIGN_VARti +
β200*WEIGHTmti + e0ti + εmti
OUTCOMEmti = β000 + β010*DEMOGRAPHICSti + β020*ALIGN_VARti
+ β021*ALIGN_VARti*PK_TEACHQUALi
+ β100*ADMN_TIMmti + β110*ADMN_TIMmti*ALIGN_VARti +
β111*ADMN_TIMmti*ALIGN_VARti*PK_TEACHQUALi
+ β200*WEIGHTmti + e0ti + εmti

HLM is particularly flexible when spacing between time intervals is uneven and when
blocks of data are missing, as is the case for the FACES 2009 data in which 3- and 4-year
old cohort data collections are not evenly aligned (Malone et al., 2013; Raudenbush &
Bryk, 2002).
In particular, children in the 4-year old cohort have three data collections to
measure progress on literacy, cognitive, and social-emotional/approaches toward learning
constructs, while children in the 3-year old cohort have four data collections on these
same measures. Table 6 illustrates that children in both cohorts have baseline,
prekindergarten, and kindergarten measurement points, but only children from the 3-year
old cohort have a data collection for the spring of their preschool year (X=data collection
time point; O = missing data block). HLM is well suited to handle the missing block of
data for the 4-year old cohort while still allowing this data block for the 3-year old
cohort.
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Table 6. Repeated measure collections

Cohort
4-year old
3-year old

Baseline
Fall 2009
X
X

Preschool
Spring 2010
O
X

Pre-kindergarten
Spring 2010/11
X
X

Kindergarten
Spring 2011/12
X
X

Additionally, while the data collections for FACES 2009 all occurred within
similar timeframes for same age children, the data collection windows were fairly wide.
For instance, across the 60 centers included in the FACES 2009 study, baseline child
assessments were staggered across nine weeks beginning in September and continuing
until November, meaning that some children toward the end of the data collection
window received their baseline assessments approximately two months after those in the
beginning of the window. Subsequent spring assessments occurred in a similar fashion
(Malone et al., 2013). Fortunately, HLM is able to handle this kind of variation in
collection intervals, making it an appropriate choice for the current study.
To answer the research questions, I built three HLM models for each cohort
separately (2011 and 2012), and for the cohorts combined, to predict outcomes for
literacy, math, and social-emotional/approaches to learning skills, respectively. At Level
1, repeated measures of the Woodcock Johnson Letter Word W Ability Score, the
Woodcock Johnson Applied Problems W Score, and the Leiter Examiner
Cognitive/Social Score were used respectively for the literacy, math, and socialemotional/approaches to learning models. Weights from the FACES 2009 dataset were
also included at Level 1 to account for sampling biases.
In all models, I tested for differences in cluster membership at Level 2 using
dummy-coded variables to represent differences in cluster membership. I also separately
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examined the specific effects of classroom structure, instructional practices, and
transition activities at Level 2 using the following alignment variable groupings:


Classroom structure – class size, child-adult ratio, hours/week;



Instructional practices – instruction format index, instruction focus scales
(literacy and math)



Transition activities – Systems transition index and Kindergarten transition
index

Level two also included child demographic covariates, including gender, race/ethnicity
(dichotomized as white vs. other), and poverty status (derived as the median of all
available poverty status ratings across the study).
Finally, the third level of the model included prekindergarten teachers’
instructional scale scores and emotional scale scores from the CLASS observations.
Analysis of the growth trajectories as they are influenced by the child and teacher-level
factors were conducted to answer the two research subquestions regarding the extent to
which alignment experiences predict school readiness outcomes and the extent to which
the direction or strength of any effects from the PK-K alignment are influenced by
children’s prekindergarten teacher quality, as measured by the instructional and
emotional scale scores.
Before specifying the model, I made a number of key analytical decisions,
including which variables to treat as fixed versus random and whether to use a linear or
quadratic growth curve model. All predictors were treated as random, with the exception
of the demographic factors, including gender, race/ethnicity, and poverty. These latter
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variables are limited to a set number and type of levels that could possibly be modeled in
this sample or the larger population (e.g., male/female; white/other), so fixed effects are
reasonable. However, other variables, such as the instructional alignment and transition
variables, might be very different in another sample; additionally I would like to be able
to generalize to a broader population, so these variables were treated as random.
In the case of whether to use linear versus quadratic modeling, the decision of
approach was made by exploring initial descriptive graphs to examine the natural shape
of the data. Results are detailed in Chapter 4. Similarly, information about data cleaning
and approaches to missing data are also discussed in detail in the next chapter.
Limitations and Delimitations
It is expected that the current study will add to the research base by describing
children’s experiences of PK-K instructional, structural, and transition alignment and by
exploring the extent to which this kind of systemic alignment impacts school readiness
outcomes. However, the study is constrained by several factors that may limit the results.
In particular, the FACES 2009 data was not primarily developed to collect kindergarten
data. As a result, the dataset is missing some features that would have improved the
ability of this study to evaluate the pedagogical alignment between early childhood
education and K-12 systems. The absence of CLASS observations for kindergarten
classrooms is a particular constraint that eliminates the opportunity to include teacher
quality as an alignment factor.
Similarly, kindergarten teachers were not given unique identifiers in the FACES
2009 dataset, which also limits my ability to nest child-level data within prekindergarten
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and kindergarten teaching pairs. Instead, this study will attempt to work around these
limitations by using the data available on Head Start teachers as a moderator of alignment
affects. This solution is intended to acknowledge and incorporate the importance of
teacher quality that is evident from the research literature that was reviewed in Chapter 2.
Additional limitations include the nature of the data that will be used to create the
alignment and transition variables for the Cluster and HLM analyses. These data are
primarily from teacher-reported items and lack the type of objectivity and precision that
tend to increase with more standardized observation measures. Likewise, the scales on
some of these measures are categorical or dichotomous, which is not as ideal as a more
precise continuous scale measure. Nevertheless, by combining some of the individual
dichotomous items into indices (e.g., instructional format, transition activities), I have
utilized these items to define important alignment constructs reflected in the early
childhood education literature..
In addition to external limitations that will constrain this study, I have also made
some specific decisions about the inclusion or exclusion of specific variables that also
affect the study scope. For instance, I made a decision to exclude teacher education and
experience items as part of the structural alignment constructs based on an exceptionally
high level of missing data on these items in the FACES 2009 dataset.
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Chapter Four: Results
Organization of Data Analysis
This chapter provides details about the data analysis process and subsequent
findings for the current study. As described previously, the study used data from the
2009 Head Start Family and Child Experiences Study (FACES) to examine children’s
experiences of prekindergarten to kindergarten classroom alignment. Additionally, I
explored the extent to which those experiences impacted child outcomes for kindergarten
literacy, math, and social-emotional/approaches to learning. Finally, I examined whether
prekindergarten teacher quality moderated any impacts on outcomes. I expected to find
differences in children’s PK-K alignment experiences, which I hypothesized would
impact their school readiness outcomes. I also anticipated that teacher quality would
affect the extent and direction of this impact.
Using common prekindergarten and kindergarten variables from the FACES 2009
dataset, I developed alignment scales and indices that reflected the continuity of
classroom experiences for each child in the sample. In particular, I created alignment
scales for instructional focus in literacy and math, and developed alignment variables for
structural classroom features including class size, child-adult ratio, and the classroom
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hours per week. Additionally, I developed indices that measured the alignment of
instructional format across PK-K, the extent of cross-systems transition activities, and the
number of kindergarten-initiated transition activities. I used these derived scales and
indices to perform a two-step cluster analysis to explore the types of alignment
experiences children in the study sample had between their Head Start prekindergarten
year through kindergarten. I then used children’s cluster group membership to model the
role of PK-K alignment on school readiness outcomes including literacy, math, and
social-emotional/approaches toward learning factors. To clearly understand which
alignment experiences predict school readiness outcomes, I also substituted the cluster
membership variables with the classroom structure, instructional, and transition scores to
model the effect of PK-K alignment on outcomes.
Results are presented in two sections, each reflecting the type of analysis and
related question(s) being answered. In particular, in the section labeled “Study 1”, I
present the results of the cluster analysis to answer the first study sub-question: How do
children’s prekindergarten and kindergarten learning experiences align? In the second
section of these results, labeled “Study 2”, I then present findings from the Hierarchal
Linear Modeling to examine the extent to which the alignment of early learning
experiences predicts children’s school readiness outcomes and whether the quality of
prekindergarten classroom teacher interactions moderate the impact of any PK-K
alignment effects. At the beginning of each of these two sections, I present initial
descriptive statistics that describe the study sample used for each analysis. This chapter
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begins with a description of how I prepared the data file to answer the research questions
and how I handled missing data.
Data Preparation and Missing Data
The FACES 2009 dataset obtained from Research Connections was divided into
three separate data files including a child-level, classroom/teacher-level, and
center/program-level file. Table 7 summarizes the variables and related data collection
waves that were stored in each file (Malone et al., 2013).
Table 7. Summary of FACES 2009 data files

Data File
Child

Classroom/
Teacher

Description of Included
Variables
 Direct Child
Assessments

Data Collections
 F09, S10, S11, &
S12

 Interviewer Ratings

 F09, S10, S11, &
S12

 HS Teacher Child
Reports

 F09, S10, & S11

 Kindergarten Teacher
Child Reports

 S11 & S12

 Parent Interviews

 F09, S10, S11, &
S12

 HS teacher interviews

 F09 & S11

 Kindergarten teacher
interviews

 S11 & S12

 HS classroom
observations

 S11

 HS teacher interviews

 F09 & S10

 HS classroom
observations

 S10
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Number of
Variables
4,523

Number of
Records
3,349

619

499

Data File
Center/
Program

Description of Included
Variables
 Program director,
center director, and
education coordinator
interviews

Data Collections
 F09

Number of
Variables
929

Number of
Records
129

F09=Fall 2009; S10=Spring 2010; S11=Spring 2011; S12=Spring 2012

To conduct the analyses needed to answer the research questions for this study, I
needed to merge some variables from the classroom/teacher-level and the
center/program-level files with the child-level records. In particular, the child-level files
did not include Head Start teacher interview or observation data from Spring 2010 or
Head Start center/director interview data from Fall 2009. As part of the data preparation
process, I merged needed variables from these files related to instructional focus,
instructional format, and systemic transition practices into child-level records using SPSS
data merge functions.
Because the FACES 2009 study was a national, multi-year/multi-site study
involving hundreds of teachers and thousands of parents and children, data for some
variables and some cases were, not surprisingly, missing. The original data collection
team for the FACES 2009 study coded missing data for item and instrument nonresponse and for legitimate skips (e.g., children in the 2011 kindergarten cohort
legitimately had no data in Spring 2012, when they would have already aged out of the
study). In some instances, however, additional items had missing data that should have
been collected, but was left blank and not coded. As part of the data preparation for the
current study, I explored the patterns of missing data to determine whether any
missingness was systemic and likely to lead to bias in my analyses.
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Specifically, I followed the methodology for examining missing data
recommended by Raudenbush & Bryk (2002), which included:


Exploring data for univariate and multivariate outliers



Examining data for normality



Making decisions about how to handle missing data based on whether data were
missing at random, missing completely at random, or missing not at random.

Because I expected children from the two kindergarten cohorts to be missing a significant
amount of data for certain collections that were not appropriate for them during specific
waves, I ran all analyses of missing data using a split file to separate results for 2011 and
2012 kindergarten cohorts. In addition, I tested the normality of variables both before and
after creating alignment variables (described in a later section) to insure that newly
created variables were also normally distributed.
For all analyses, results indicated that data were either missing at random or
missing completely at random, suggesting minimal risk of bias to analyses. Additionally,
normality tests revealed normal data with skewness between -1 and 1 for all variables,
with the exception of a combined poverty score, which was just outside the normal range
at 1.056 and did not warrant variable transformation.
Decisions about data deletions resulted from the exploration of missing data and
conceptual issues relevant to the current study. Specifically, for both Study 1 and Study
2, I deleted all cases of children who did not continue as part of the study into
kindergarten (n=1,025), since they would not have the needed kindergarten data to
examine PK-K alignment. Further, because HLM can only handle missing data at Level
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1, for Study 2 I also deleted any cases that were missing child demographics, alignment
or transition variables, or prekindergarten teacher CLASS observations (n=989), all of
which are variables included in Levels 2 and 3 of the hierarchical model. Final numbers
of children included in each study were n=2,324 for Study 1 and n=1,335 for Study 2.
Because Study 2 was conducted as a three-level hierarchical linear growth model, using
repeated observations at Level 1, the total number of child-level observations used for
Study 2 was n=5,340. Complete descriptive statistics for each study are provided in the
specific sections dedicated to each study’s results.
Study 1: Cluster Analysis
As described in Chapter Three, the purpose of cluster analysis is to group similar
cases together, while forming groups that are distinct from each other (Hair & Black,
2010; Norusis, 2010). For the purposes of the current study, the cluster analysis was used
to group together children with similar PK-K transition alignment experiences, while
forming groups with PK-K alignment experiences that were distinct from one another.
Using SPSS’s two-level cluster analysis function, I created four distinct PK-K alignment
experience groups, which are described in detail in this section.
Descriptive statistics. The cluster analysis was conducted using a data file that
included 2,324 cases. Demographics for the full file are presented in Table 8. Because
the percent of poverty threshold category was collected annually during the FACES 2009
study and values potentially changed year-to-year, I calculated a single median category
for percent of poverty threshold for every case using each child’s valid poverty ratio
variables across P1-P4 time collections. Cases with median values between two poverty
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threshold categories were recoded as the lower value (e.g., 1.50 was recoded to 1; 2.50
was recoded to 2, where 1=Less than 50%; 2=Between 50% and 100%; 3=Between
101% and 130%; 4=Between 131% and 185%; 5=Between 186% and 200%; and
6=Above 200%). The sample was fairly evenly split between the 2011 and 2012 cohort,
age, and gender. Over 80% of the sample included children identified as AfricanAmerican, Hispanic/Latino, American Indian/Alaska Native, Asian/Pacific Islander,
Multi-Racial, or Other Race. Just under 20% children were identified as White/NonHispanic. Similarly, 63.6% of children in the full sample were at or below the federal
poverty threshold; 92.7% were at or below 185% of poverty.
Table 8. Child demographics for full cluster sample

N
Kindergarten Cohort
2011
2012
Age (Fall 2009)
32-47 months
48-60 months
Gender
Male
Female
Race/Ethnicity
White, Non-Hispanic
African American, Non-Hispanic
Hispanic/Latino
American Indian or Alaska Native
Asian or Pacific Islander
Multi-Racial/Bi-Racial, Non-Hispanic
Other Race
Percent of Poverty Threshold
Less than 50%
Between 50% and 100%
Between 101% and 130%
Between 131% and 185%
Between 186% and 200%
Above 200%
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Percent

1,220
1,104

52.5
47.5

1,205
1,055

53.3
46.7

1,134
1,127

50.2
49.8

436
696
959
9
41
109
5

19.3
30.9
42.5
0.4
1.8
4.8
0.2

487
962
384
279
51
115

21.4
42.2
16.9
12.2
2.2
5.0

Because the focus of Study 1 was to examine the alignment of participants’ PK-K
experiences, Table 9 presents descriptive information about the alignment experiences for
the full Study 1 sample, before clustering. The subsequent section then analyzes the same
data by alignment cluster to describe the differences between experiences for each cluster
group.
For instructional focus and instructional format items, the mean is the average
difference between kindergarten and prekindergarten scores (e.g., the frequency of an
instructional practice in kindergarten minus the frequency of the same instructional
practice in prekindergarten). Negative differences indicate that the instructional practice
was more frequent in prekindergarten than in kindergarten. Similarly, classroom
structure items (i.e., class size, child-adult ratio, and hours per week in class) reflect
average differences between kindergarten and prekindergarten structures. For example,
the mean difference in class size of 2.65 indicates that, on average, kindergarten classes
had almost three more children per class than prekindergarten classes.
Finally, systems transition items were collected only from Head Start center
directors, while kindergarten-initiated transition activities were collected only from
kindergarten teachers. As a result, these means are not difference scores, but actual mean
occurrences based on dichotomous yes/no variables. In these cases, the means reflect the
proportion of children in the sample that had that transition activity included as part of
their PK-K transition experience.
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Table 9. Alignment experiences for full cluster sample

N
Instructional Focus
Literacy
Learning letter names
Writing letters
Learning new words
Phonics
Reading stories with print
Retelling stories
Learning print conventions
Writing own name
Rhyming
Learning about prepositions
Instructional focus on literacy scale (derived)
Math
Count out loud
Use geometric manipulatives
Use counting manipulatives
Play math games
Measure (using rulers, measuring cups, etc.)
Instructional focus on math scale (derived)
Instructional Format
Reading Area
Listening Area
Writing Area
Math Area
Computer Area
Science Area
Drama Area
Art Area
Instructional Format Index (derived)
Classroom Structure
Class Size
Child-Adult Ratio
Hours Per Week
Transition
Cross-system Activities
Joint training Head Start & school staff
Share curriculum information
Share info program policies
Share info on expectations
Provide children's Head Start records
Meet with kindergarten teacher at school
Help schools identify kindergarten students
Cross-system transition index (derived)
Kindergarten-Initiated Activities
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Mean

S.D.

1,705
1,715
1,711
1,713
1,708
1,711
1,713
1,713
1,706
1,711
1,673

.10
.24
.17
.62
-.13
-.05
.22
.21
.45
-.39
.14

1.07
1.19
.99
1.22
.98
1.43
1.12
.69
1.38
1.59
.68

1,716
1,712
1,713
1,705
1,713
1,698

.00
-1.00
-.34
-.36
-1.48
-.64

.73
1.33
1.26
1.44
1.78
.89

1,603
1,601
1,603
1,603
1,603
1,597
1,595
1,600
1,603

-.01
.22
-.02
.10
-.03
-.44
-.50
-.33
-1.00

.12
.64
.31
.41
.48
.57
.51
.47
1.79

1,667
1,661
1,640

2.65
5.61
.42

5.04
6.09
13.76

2,288
2,300
2,294
2,288
2,244
2,308
2,324
2,324

.62
.72
.67
.74
.88
.73
.82
5.10

.49
.45
.47
.44
.33
.44
.38
1.86

Transition information provided to families
Preschoolers spend time in kindergarten classroom
Shortened day at beginning of year
Parent/child visit opportunities before kindergarten
start
Teacher home visits before kindergarten start
Family orientation
Transition program or camp before kindergarten
start
Kindergarten transition index (derived)

N
1,657
1,593
1,571

Mean
.86
.37
.16

S.D.
.35
.48
.37

1,666

.76

.43

1,541
1,656

.06
.80

.23
.40

1,552

.15

.35

1,743

2.96

1.25

Analysis of data. For Study 1, the research question asked how children’s
prekindergarten and kindergarten learning experiences align. I hypothesized that there
would be distinct differences in children’s experiences of PK-K alignment and that these
distinctions could be used to group children with similar alignment experiences together.
I used the two-step cluster analysis technique in SPSS to define clusters or groups.
Cluster variables in the final solution included the z-scores for instructional focus scales
for literacy and math, the instructional format index, each of the three classroom structure
items, and both the system and kindergarten-initiated transition indices. The cluster
solution, which SPSS classified as “fair” with a score of .20 on a scale of -1 to 1,
included four distinct clusters. Means of the z-scores for each variable are listed by
cluster in Table 10. Of the 2,324 cases in the full cluster sample, 1,449 cases were
grouped into one of the four clusters. The remaining cases did not fit into any of the
clusters and so SPSS excluded these from the final solution.
Table 10. Cluster means (z-scores)

Instructional focus scale - literacy
Instructional focus scale - math
Instructional format index

Cluster 1
(n=522)
.49
.60
.47
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Cluster 2
(n=211)
.25
.20
-.08

Cluster 3
(n=326)
-.48
-.47
-.69

Cluster 4
(n=390)
-.56
-.53
.10

Class size
Child-adult ratio
Hours per week
Systems transition index
Kindergarten transition index

Cluster 1
(n=522)
-.02
-.03
.13
.62
.41

Cluster 2
(n=211)
.53
.52
.12
-1.56
-.04

Cluster 3
(n=326)
.44
.41
.08
.41
-.99

Cluster 4
(n=390)
-.73
-.58
-.40
-.10
.37

Of the four groups in the cluster solution, each has identifying characteristics that
can be explained by the extent and direction of the means for the variable z-scores listed
in Table 10. For instance, the means of the z-scores in Cluster 1 indicate a PK-K
alignment characterized by an overall increase in developmentally appropriate
instructional practices in kindergarten, including increased focus on literacy and math
instruction, increased instructional centers, strong use of transitional practices, and
classroom structural features the same or better in kindergarten than in prekindergarten.
Cluster 2 is characterized by poor systems transition practices and less optimal classroom
structure features in kindergarten than those experienced in prekindergarten. Cluster 3
reflects an overall negative alignment experience based on less desirable practices in
kindergarten than those experienced in prekindergarten, including less focus on literacy
and math instruction, fewer centers, larger class sizes and child-adult ratios, and poor
systems transition practices. Cluster 4 children experienced less math and literacy
instruction than in prekindergarten, but had desirable classroom structures, including
smaller class sizes and child-adult ratios, although less overall hours of classroom time
per week.
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Based on the characteristics of each cluster, I assigned labels to each cluster group
to identify their overall defining features. These are shown in Table 11, along with the
mean prekindergarten and kindergarten scores for each group on all alignment variables.
Table 11. Mean PK and K alignment scores by cluster

Class Size
Prekindergarten
Kindergarten
Child-Adult Ratio
Prekindergarten
Kindergarten
Hours per Week
Prekindergarten
Kindergarten
Instructional Focus Literacy
Prekindergarten
Kindergarten
Instructional Focus - Math
Prekindergarten
Kindergarten
Instructional Format
Prekindergarten
Kindergarten
Transition Activities
Prekindergarten (Systems)
Kindergarten

Cluster 1:
Overall
increased
DAPs in
kindergarten
Mean
S.D.

Cluster 2:
Poor system
transitions and
kindergarten
classroom
structure
Mean
S.D.

Cluster 3:
Overall
decreased
DAPs in
kindergarten
Mean
S.D.

Cluster 4:
Decreased
instruction but
improved
classroom
structure in
kindergarten
Mean
S.D.

17.68
20.19

1.79
3.70

17.65
23.00

1.66
3.54

17.92
22.84

1.84
4.46

18.32
17.31

1.59
5.00

7.17
12.64

2.03
5.27

7.75
16.56

1.35
6.44

7.20
15.28

1.78
5.73

8.37
10.43

1.71
5.00

26.06
28.21

10.99
8.03

26.46
28.57

13.41
7.79

25.95
27.45

11.31
8.21

31.34
26.27

12.04
8.60

5.16
5.64

0.55
0.31

5.25
5.56

0.58
0.38

5.54
5.35

0.43
0.45

5.67
5.43

0.31
0.41

5.06
4.96

0.68
0.56

5.27
4.81

0.60
0.62

5.51
4.46

0.51
0.60

5.66
4.55

0.39
0.61

6.91
6.74

1.09
1.18

7.23
6.07

0.86
1.58

7.49
5.24

0.74
1.60

7.18
6.35

0.95
1.24

5.38
3.48

0.79
1.11

5.04
2.91

1.12
1.22

5.28
1.73

0.90
1.00

5.26
3.43

0.97
0.87

Table 12 displays the demographic characteristics of the children who fell into
each cluster grouping. Visually, the race and ethnicity distributions for individual
clusters appear to be different from each other, as well as different from the full-sample
distributions presented in Table 8. In particular, a larger proportion of children in Cluster
2 are Hispanic/Latino (57.8%) than they are in the overall sample (42.5%) or than they
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are in the other three clusters (32.5%, 47.2%, and 34.1% respectively). Similarly, a larger
proportion of children in Cluster 1 are White, Non-Hispanic (28.9%) than they are in the
overall sample (19.3%) or than they are in the other three clusters (12.8%, 15.2%, and
20.8%, respectively). To understand whether observed race and ethnicity differences
between clusters were statistically significant, I ran a one-way analysis of variance
(ANOVA) with post-hoc tests. Results indicated a significant difference between groups
on race and ethnicity at the .05 alpha level, F(3, 1414) = 4.20, p = .006. A significant
Levene's test at p < .001 indicated unequal variances between groups, so I used the
Games-Howell post-hoc to test where specific differences existed between groups on race
and ethnicity. Post hoc testing revealed a significant difference in racial/ethnic
distribution between Clusters 1 and 2 (p = .026) and between Clusters 2 and 4 (p = .024).
Table 12. Demographics by cluster

Cluster 1:
Overall
increased
DAPs in
kindergarten
n
%
Kindergarten Cohort
2011
2012
Age (Fall 2009)
32-47 months
48-60 months
Gender
Male
Female
Race/Ethnicity
White, Non-Hispanic
African American, Non-Hispanic
Hispanic/Latino
American Indian or Alaska Native
Asian or Pacific Islander
Multi-Racial/Bi-Racial, Non-

Cluster 2:
Poor system
transitions
and
kindergarten
classroom
structure
N
%

Cluster 3:
Overall
decreased
DAPs in
kindergarten
n
%

Cluster 4:
Decreased
instruction
but improved
classroom
structure in
kindergarten
n
%

259
263

49.6
50.4

114
97

54.0
46.0

149
177

45.7
54.3

174
216

44.6
55.4

281
224

55.6
44.4

118
89

57.0
43.0

200
124

61.7
38.3

229
156

59.5
40.5

252
254

49.8
50.2

105
102

50.7
49.3

154
170

52.5
47.5

196
189

50.9
49.1

146
147
164
4
12
31

28.9
29.1
32.5
0.8
2.4
6.1

27
48
122
1
2
7

12.8
22.7
57.8
0.5
0.9
3.3

49
97
152
3
4
15

15.2
30.1
47.2
0.9
1.2
4.7

80
148
131
1
7
15

20.8
38.5
34.1
0.3
1.8
3.9
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Cluster 1:
Overall
increased
DAPs in
kindergarten
n
%
Hispanic
Other Race
1
Percent of Poverty Threshold
Less than 50%
117
Between 50% and 100%
203
Between 101% and 130%
82
Between 131% and 185%
73
Between 186% and 200%
13
Above 200%
20
* DAP = Developmentally Appropriate Practice

Cluster 2:
Poor system
transitions
and
kindergarten
classroom
structure
N
%

Cluster 3:
Overall
decreased
DAPs in
kindergarten
n
%

Cluster 4:
Decreased
instruction
but improved
classroom
structure in
kindergarten
n
%

0.2

-

-

2

0.6

2

0.5

23.0
40.0
16.1
14.4
2.6
3.9

39
95
32
25
4
14

18.7
45.5
15.3
12.0
1.9
6.7

69
138
57
38
5
17

21.3
42.6
17.6
11.7
1.5
5.2

58
175
77
46
15
14

15.1
45.5
20.0
11.9
3.9
3.6

To confirm that the cluster solution created distinct groups with significant
differences between clusters on PK-K alignment experiences, I also ran an additional
Multivariate Analysis of Variance (MANOVA) to test the significance of differences
between clusters on instructional focus, instructional format, classroom structure, and
transition practices. A significant Levene's test at p < .001 indicated unequal variances
between groups, so I used the Games-Howell post-hoc to test where specific differences
existed between groups. Results indicated significant differences between all groups on
all cluster-forming variables at p < .001, except in the following cases:


The significance of the difference between Clusters 1 and 2 on instructional
format alignment was p=.007;



There were no significant differences between Clusters 2 and 3 on class size,
child-adult ratio, and instructional format alignment (p=.69, .54, and .09,
respectively)
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There were no significant differences between Clusters 3 and 4 on
instructional focus on literacy and math alignment (p=.58 and .81,
respectively);



There were no significant differences between Clusters 1 and 4 on frequency
of kindergarten transition activities (p=.86);



There were significant differences between Cluster 4 and all other clusters on
alignment of hours per week at p < .001; however, Clusters 1, 2, and 3 were
not significantly different from each other on alignment of hours per week.

Study 2: Hierarchical Linear Modeling
Hierarchical linear modeling (HLM) is an appropriate analytic choice when data
are nested, since it can distinguish the different effects of individual and group impacts.
The current study used a three-level hierarchical linear model that included repeated
measures of child outcomes at Level 1, child-level variables at Level 2, and teacher
quality variables at Level 3.
HLM is also effective for examining growth trends in large datasets where there is
missing data at Level 1 and group sizes are unequal, as was the case with the FACES
2009 data. In the current study, the 2012 kindergarten cohort had four time points for the
collection of outcome data, while the 2011 kindergarten cohort had only three time points
for outcome data collection (refer back to Table 6 in Chapter 3 for more details).
In this section, I present results to reflect findings for each kindergarten cohort
separately, as well as for both cohorts combined, to reflect any cohort effects that would
not be seen in the combined model alone. The remainder of this section describes the
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sample of children that were included in Study 2 and presents the results of the models
that were developed.
Descriptive statistics. Study 2 used a similar data sample as Study 1, however,
the current sample is slightly different. Specifically, because HLM can handle missing
data at Level 1 of the model, but not at Levels 2 or 3, I deleted 989 cases from the Study
1 sample that had missing Level 2 and Level 3 child- or teacher-level data. This left a
total sample of 1,335 cases for analysis in Study 2. Of these cases, 672 were from the
2011 kindergarten cohort and 663 were from the 2012 kindergarten cohort.
Table 13 displays the demographic characteristics of the combined cohort, and
then displays the same data for the individual 2011 and 2012 kindergarten cohorts.
Demographic breakdowns are similar across the two cohorts, although there is some
variation in African American and Hispanic representation, with the 2011 cohort having a
higher percentage of Hispanic/Latino children than the 2012 cohort (45.5% to 36.2%),
and the 2012 cohort having a higher percentage of African American children than the
2011 cohort (33.8% to 27.2%). For HLM analyses, I dichotomized race as a dummy
variable coded as white=1 and other race/ethnicity=0.
Table 13. Demographics for HLM3 sample

Combined
Cohorts
N
Gender
Male
Female
Race/Ethnicity
White, Non-Hispanic
African American, Non-Hispanic
Hispanic/Latino
American Indian or Alaska Native
Asian or Pacific Islander

Percent

2011 Cohort

2012 Cohort

N

N

Percent

Percent

670
665

50.2
49.8

342
330

50.9
49.1

328
335

49.5
50.5

286
407
545
9
22

21.4
30.5
40.8
0.7
1.6

147
183
305
3
10

21.9
27.2
45.4
0.4
1.5

139
224
240
6
12

21.0
33.8
36.2
0.9
1.8
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Combined
Cohorts
Multi-Racial/Bi-Racial, Non-Hispanic
Other Race
Percent of Poverty Threshold
Less than 50%
Between 50% and 100%
Between 101% and 130%
Between 131% and 185%
Between 186% and 200%
Above 200%

N
63
3

Percent
4.7
0.2

261
572
235
171
36
60

19.6
42.8
17.6
12.8
2.7
4.5

2011 Cohort

2012 Cohort

N
22
2

Percent
3.3
0.3

N
41
1

Percent
6.2
0.2

127
290
117
95
12
31

18.9
43.2
17.4
14.1
1.8
4.6

134
282
118
76
24
29

20.2
42.5
17.8
11.5
3.6
4.4

Table 14 provides average scores for the main predictor variables used in the
HLM analyses. The table provides means and standard deviations for the 2011 and 2012
cohorts together and separately. Except for the transition indices, all scores reflect the
average difference between children’s kindergarten and prekindergarten scores for that
variable. The transition indices reflect children’s average number of kindergarten and
cross-system transition activities, respectively. Negative scores indicate higher preschool
than kindergarten scores. For instance, the combined cohort mean for instructional
format is -0.98, meaning that, on average, kindergarten classrooms had almost one fewer
instructional center than preschool classrooms.
Except for a difference in direction of PK-K difference for hours per week
between the 2011 and 2012 cohorts, means and standard deviations are very similar
across the two cohorts on all variables. That is, on average, kindergarten classes had two
to three more children than prekindergarten classes, there were approximately five to six
more children per adult in kindergarten than in prekindergarten classes, and hours per
week were similar, though quite variable, for both prekindergarten and kindergarten. For
instruction, children, on average, had approximately one less center and less math
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instruction time in kindergarten than in prekindergarten; the amount of literacy
instruction increased very slightly from prekindergarten to kindergarten. Finally, on
average, children’s prekindergarten programs initiated approximately five systems
transition activities, while their kindergarten programs initiated roughly three
kindergarten transition activities.
Table 14. Descriptive statistics for HLM3 sample

Combined Cohorts
N
Mean
SD

N

2011 Cohort
Mean
SD

N

2012 Cohort
Mean
SD

Classroom Structure
Class size

1335

2.51

4.99

672

2.28

5.39

663

2.73

4.54

Child-adult ratio

1335

5.73

6.07

672

5.98

6.45

663

5.48

5.66

Hours per week

1335

0.02

13.55

672

0.57

13.84

663

-0.53

13.24

Instruction
Instructional format

1335

-0.98

1.79

672

-0.73

1.72

663

-1.23

1.81

Instructional focus scale –
literacy

1335

0.10

0.65

672

0.16

0.67

663

0.03

0.62

Instructional focus scale –
math

1335

-0.66

0.88

672

-0.62

0.89

663

-0.69

0.86

Transition
Kindergarten transition
index

1335

2.98

1.26

672

3.05

1.21

663

2.90

1.31

Systems transition index

1335

5.17

1.80

672

5.30

1.82

663

5.03

1.77

Analysis of data. While Study 1 explored how children’s prekindergarten and
kindergarten experiences are aligned, Study 2 was designed build on the findings of the
first study to answer two related research questions:


To what extent does the alignment of early learning experiences predict
children’s school readiness outcomes?



Does the quality of prekindergarten classroom teacher interactions moderate
the impact of any PK-K alignment effects?
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I hypothesized that children’s experiences of alignment between prekindergarten and
kindergarten would predict their school readiness outcomes, with greater alignment
leading to improved school readiness on literacy, math, and social-emotional/approaches
to learning factors. Specifically, I expected that cluster membership and related
alignment factors would predict school readiness outcomes. I also hypothesized that the
quality of children’s prekindergarten teachers would moderate the strength and direction
of any significant effect.
Prior to running any HLM models, I examined the data to determine whether to
use linear versus quadratic modeling of the time variable. Plots of time against outcomes
suggested linear growth trends for all outcome variables, so I kept the time variable linear
with values of 0-4, where 0=Fall 2009 baseline. To examine each of the three outcome
variables, I developed models for each of the two individual cohorts and for the two
cohorts combined. In each case, I used HLM7 to build and assess each model, using the
following sequence of steps:
1.

Creation of a null model with no predictors or covariates to use as a
baseline for comparing model fit

2.

Addition of time and weighting variables at Level 1 plus the addition of
demographic variables (gender, race, and poverty) at Level 2 intercept

3.

Addition of cluster comparison variables at Level 2 slope for time and
intercept, to identify any differences in outcomes between Cluster 1,
which seemed to have the most positive alignment characteristics of the
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four clusters and each of the three other clusters (i.e., Cluster 1 v 2;
Cluster 1 v 3; Cluster 1 v 4).
4.

Replacement of cluster comparison variables with classroom structure,
instructional, and transition variables at Level 2 slope for time and
intercept, to examine which alignment factors predict outcomes

5.

Addition of CLASS teacher quality variables at Level 3 to test for whether
teacher quality moderates the effect of significant variables on outcomes
and/or growth in scores (depending on whether significant variable(s)
predicted outcomes or growth).

I entered all variables uncentered. As explained earlier, I had previously standardized
alignment variables into z-scores earlier in the study for interpretation. Except for
equations for main effects, I used fixed error terms at Levels 2 and 3, since testing for
model reliability with random error terms yielded poor results. The following section
presents results by outcome, specifically detailing combined cohort results and significant
kindergarten cohort effects.
Literacy. I examined the effect of cluster membership on Woodcock Johnson
Letter Word Recognition scores using three dummy coded variables. For the combined
2011/2012 sample, cluster membership did not significantly predict children’s literacy
outcomes or children’s growth in literacy over time. Gender and poverty both
significantly predicted literacy outcomes for this model, t(903)= -5.87, p<.001; t(903)=
6.25, p<.001. The combined cluster model predicted boys to score 8.02 points lower than
girls on the Woodcock Johnson Letter Word Recognition scale. It also predicted children
97

to score 3.40 points higher on the scale for each increase in household income category,
when other variables were held constant. Additionally, modeling found a cohort effect for
the 2011 kindergarten cohort, which resulted in a significant difference in outcomes
between Cluster 1 and Cluster 4, t(424) = -3,20 p<.001). This model predicted literacy
outcomes for children in Cluster 1 to be 6.47 points lower than for children in Cluster 4.
Prekindergarten teacher instructional and emotional processes moderated the effect of the
cluster difference on literacy scores, t(424)=2.01, p=.05; t(424)= -2.01, p=.05. The model
predicted that a one point increase in PK teacher instructional quality positively
moderated literacy outcomes for children in Cluster 1 by 3.66 points. Similarly, a one
point increase in PK teacher emotional quality positively moderated literacy outcomes for
children in Cluster 1 by 5.33 points. None of the models found an effect of cluster
membership on the rate of literacy growth.

Table 15. Predicting literacy from cluster membership

Combined Cohorts
β
SE

2011 Cohort
β
SE

For Literacy Outcome
Child (Intercept)
292.13***
2.33
298.36***
***
-8.02
1.37
-8.49***
Gender
1.86
1.85
3.56
Race
3.40***
0.54
3.36***
Poverty
1.17
2.11
2.77
Cluster 1 v 2
-0.07
1.62
0.70
Cluster 1 v 3
-2.40
1.54
-6.47***
Cluster 1 v 4
For Growth Rate
Child (Slope)
31.46***
0.39
36.16***
Cluster 1 v 2
0.25
0.80
-1.44
Cluster 1 v 3
-0.20
0.66
0.19
Cluster 1 v 4
0.49
0.61
1.60
For PK Teacher Quality Moderation of Cluster 1v4 at Intercept
Instructional
3.66*
Process
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2012 Cohort
β
SE

3.28
1.82
2.52
0.89
2.45
2.19
2.02

285.60***
-6.98***
-1.64
3.18***
0.77
-2.13
0.01

2.50
1.68
2.03
0.66
2.22
1.73
1.77

0.70
1.37
1.22
1.01

30.15***
1.14
-0.32
-0.29

0.42
0.88
0.72
0.66

1.82

-

-

Emotional Process

Combined Cohorts
β
SE
-

2011 Cohort
β
SE
5.33*
2.66

2012 Cohort
β
SE
-

*
p<.05
** p<.01
*** p<.001

I examined the effect of alignment factors on Woodcock Johnson Letter Word
Recognition scores using the full set of classroom structure, instructional, and transition
variables that were also used to create alignment experience clusters in Study 1. Table 16
displays results. For the combined 2011/2012 cohorts, instructional format was the only
alignment variable to significantly predict literacy outcomes, t(889) = 2.41, p=.02. In this
case, the model associated a one standard deviation increase in the instructional format
difference score with a 2.03 increase in letter word recognition score. In addition, gender
and poverty also significantly predicted literacy scores, t(889) = -5.92, p<.001; t(889) =
5.88, p<.001, with boys scoring 8.07 less than girls and a one category increase in
poverty threshold index (reflecting increased household income) related to a 3.48
increase in letter word recognition score. For the 2012 kindergarten cohort, modeling
also demonstrated a significant effect of math instruction on literacy outcomes,
t(372)=1.99, p=.05, suggesting that, for that cohort, children with a one standard
deviation increase in the math scale difference score had an associated literacy score
increase of 2.33 points. For both the individual cohorts and the combined sample,
alignment variables did not significantly predict the rate of growth that children
experienced in their letter-word recognition. Additionally, prekindergarten teacher
instructional and emotional processes did not moderate the effect of instructional format
on literacy for the combined cohort or the effect of math instruction for the 2012 cohort.
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Table 16. Predicting literacy from alignment factors

Combined Cohorts
2011 Cohort
2012 Cohort
β
SE
β
SE
β
SE
For Literacy Outcome
Child (Intercept)
291.92***
2.37
298.01***
3.24
285.08***
2.51
***
***
-8.07
1.36
Gender
-8.76
1.84
-6.96***
1.67
1.91
1.93
Race
3.29
2.47
-1.60
2.14
3.48***
0.59
Poverty
3.49***
0.88
3.11***
0.64
0.25
0.95
Class Size
-1.48
1.48
0.42
1.08
-0.75
0.92
Child-Adult Ratio
-0.51
1.32
1.19
1.10
-0.46
0.96
Hours/Week
-0.95
1.29
-0.30
1.26
Instructional
2.03*
0.84
1.56
1.23
1.16
1.04
Format
1.04
Literacy Scale
-1.42
1.34
-2.18
1.31
0.93
0.37
1.00
Math Scale
-1.49
1.38
2.33*
1.17
0.55
1.05
Systems Transition
-1.24
1.44
1.17
1.19
Kindergarten
-0.09
0.83
-0.49
1.21
-0.13
1.04
Transition
For Growth Rate
Child (Slope)
31.65***
0.39
36.20***
0.68
30.30***
0.42
Class Size
0.002
0.45
0.28
0.85
-0.14
0.52
Child-Adult Ratio
-0.24
0.39
0.21
0.71
-0.50
0.45
Hours/Week
-0.14
0.36
0.65
0.63
-0.61
0.44
Instructional Format
-0.29
0.41
-1.14
0.76
-0.40
0.43
Literacy Scale
0.65
0.50
0.24
0.74
0.62
0.58
Math Scale
-0.43
0.45
0.23
0.74
-0.65
0.53
Systems Transition
0.73
0.41
1.01
0.71
0.35
0.45
Kindergarten
0.05
0.39
0.36
0.66
-0.07
0.46
Transition
For PK Teacher Quality Moderation of Instructional Format at Intercept
Instructional
2.05
1.41
Process
Emotional Process
1.42
1.90
For PK Teacher Quality Moderation of Math Scale at Intercept
Instructional
-1.82
1.75
Process
Emotional Process
-0.47
2.50
*
p<.05
** p<.01
*** p<.001
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Based on these analyses, a proposed model for literacy outcomes uses time and
weighting variables at Level 1, and gender, poverty, and instructional format difference
scores at Level 2. The final model, presented below, does not add predictors to Level 3
as moderators.
WJLWWmti = β000 + β010*CHGENDERti + β020*POVRTOti + β030*INSTFORMti +
β100*ADMN_TIMmti+ β200*PRA16OCWmti + e0ti + r00i + εmti
I analyzed this model for fit by exploring the proportion of variance from the null
model explained by the final model. Results indicate that time explains almost 75% of the
difference in children’s letter-word recognition scores from one testing period to the next.
The addition of gender, poverty, and instructional format at Level 2 of the model explains
over 99% of differences between different children's scores, while classroom clustering
explains 82% of the difference in children’s scores across teachers. In particular, while
the null model distributed variance between Levels 1 (within child), 2 (across all
children) and 3 (across classrooms) at 98.40%, 0.13%, and 1.47%, respectively, the final
model distributed variance between these same levels at 48.08%, 36.05%, and 15.87%. A
chi square test of the deviance statistics for the two models shows that the final model is a
significantly better fit than the null model (χ2 (5) = 8130.33, p<.001).
In addition to examining overall model fit, I also examined incremental
improvements to the model with the addition of final significant predictors. This analysis
indicates that, after time and weight variables are added to Level 1, the addition of gender
and poverty at Level 2 explain an additional 10% of variance in letter-word recognition
scores across children. The subsequent addition of instructional format explains under
1% more of the variance in scores across children.
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Math. Study 2 used the Woodcock Johnson Applied Problems-W score as the
outcome measure for assessing the effect of alignment experience on cognitive abilities.
As with the literacy analysis, this analysis began by examining the effect of cluster
membership on the applied problems scores. Results show no significant differences
between clusters for the combined sample or for the 2011 kindergarten cohort (Table 17).
However, the 2012 cohort model did show a significant difference between Cluster 1 and
3, t(377) = -2.06, p=.04. In this model, membership in Cluster 1 predicted reduced math
outcomes of 3.81 points relative to Cluster 3. Additionally, combined cohort modeling
found gender, race, and poverty to be significant predictors of outcomes in the combined
model, t(903)= -2.14, p<.001; t(903) = 5.80, p<.001; t(903) = 5.99, p<.001. This model
predicted boys to score 2.23 points lower than girls, white students to score 9.39 points
higher than children of other race/ethnic heritage, and children with a one level increase
in household income to score 2.70 points higher in applied problem scores.
Prekindergarten teacher quality did not moderate cluster effects for membership Cluster 1
on math outcomes for the 2012 kindergarten cohort.
Table 17. Predicting math outcomes from cluster membership

Combined Cohorts
β
SE
For Math Outcome
Child (Intercept)
Gender
Race
Poverty
Cluster 1 v 2
Cluster 1 v 3
Cluster 1 v 4
For Growth Rate
Child (Slope)
Cluster 1 v 2

2011 Cohort
β
SE

2012 Cohort
β
SE

361.37***
-2.23*
9.39***
2.70***
1.07
-1.74
0.22

1.99
1.04
1.62
0.45
1.80
1.35
1.33

373.05***
-3.01*
11.08***
1.85**
1.35
-0.55
-1.89

2.31
1.37
1.90
0.63
2.18
1.89
1.59

351.10***
-1.10
6.34***
3.22***
1.71
-3.81*
0.67

2.60
1.42
1.90
0.50
2.42
1.85
1.73

20.77***
-0.24

0.32
0.61

20.19***
-0.86

0.57
1.17

21.65***
0.06

0.39
0.71
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Combined Cohorts
2011 Cohort
β
SE
β
SE
Cluster 1 v 3
0.02
0.52
-0.76
1.04
Cluster 1 v 4
0.18
0.47
1.51
0.81
For PK Teacher Quality Moderation of Cluster 1v3 at Intercept
Instructional
Process
Emotional Process
-

2012 Cohort
β
SE
0.45
0.61
-0.34
0.58

1.90
0.03

1.70
2.20

*
p<.05
** p<.01
*** p<.001

After analyzing the effects of cohort membership on Woodcock Johnson Applied
Math Problems-W, I utilized the alignment variables from Study 1 to examine the effects
of alignment experience on math outcomes. For the combined 2011/2012 sample,
instructional format was the only alignment variable to significantly predict math
outcomes, t(898)=2.01, p=.04. In this case, children with a one standard deviation
increase in the instructional format difference score had an associated 1.67 point increase
in math score. Gender, race, and poverty also significantly predicted math scores in the
combined sample, t(898) = -2.24, p=.03; t(898) = 5.27, p<.001, t(898) = 5.81, p<.001).
The modeling predicted boys to score 2.34 points lower than girls, white children to score
8.54 points higher than children of other race/ethnicity, and children with a one category
increase in household income to increase math scores by 2.70 points.
None of the alignment factors predicted rate of growth in math scores in the
combined sample. However, for the 2012 cohort, analyses found an effect of child-adult
ratio on math outcomes, t(372)=2.70, p=.007, and an effect of hours per week on rate of
growth in math scores, t(850) = -2.08, p=.04. This means that a one standard deviation
increase in the child-adult ratio difference score predicted a math score increase of 3.15
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points and a one standard deviation increase in the hours per week difference score
predicted a decrease in the growth rate for math at a factor of 0.85 times per testing year.
The moderation analysis did not result in any significant interaction between
teacher quality and instructional format for the combined sample. Teacher quality also
failed to moderate the effects of child-adult ratio and hours per week for the 2012
kindergarten cohort sample.
Table 18. Predicting math outcomes from alignment factors

Combined Cohorts
β
SE

2011 Cohort
β
SE

For Math Outcome
Child (Intercept)
361.41***
1.95
376.73***
3.05
Gender
-2.34
1.04
-3.78**
1.43
***
Race
8.54
1.65
-1.12
0.68
Poverty
2.70***
0.46
2.24***
0.63
Class Size
-0.63
0.83
-0.85
0.90
Child-Adult Ratio
0.53
0.89
-0.23
1.10
Hours/Week
0.77
0.93
1.29
1.04
Instructional Format
1.67*
0.83
2.79**
1.10
Literacy Scale
0.54
1.02
0.37
1.15
Math Scale
-0.22
1.03
-2.10
1.20
Systems Transition
0.73
1.02
-0.79
1.10
Kindergarten
-0.38
0.77
-0.60
1.07
Transition
For Growth Rate
Child (Slope)
20.67***
0.32
20.17***
0.52
Class Size
0.39
0.32
0.72
0.51
Child-Adult Ratio
0.23
0.33
0.86
0.56
Hours/Week
-0.44
0.32
0.31
0.51
Instructional Format
0.06
0.31
-0.69
0.58
Literacy Scale
-0.13
0.42
-0.69
0.52
Math Scale
-0.13
0.38
0.31
0.58
Systems Transition
0.17
0.34
0.47
0.55
Kindergarten
0.03
0.27
0.60
0.52
Transition
For PK Teacher Quality Moderation of Instructional Format at Intercept
Instructional Process
1.49
1.06
0.78
1.36
Emotional Process
0.26
1.53
2.65
1.88
For PK Teacher Quality Moderation of Child-Adult Ratio at Intercept
Instructional Process
-
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2012 Cohort
Β
SE
350.82***
-1.38
5.37**
3.21***
-1.82
3.15**
1.25
-0.96
-0.40
1.54
1.20

2.50
1.42
1.94
0.52
1.17
1.17
1.26
1.12
1.56
1.38
1.26

-0.45

1.04

21.71***
0.41
-0.28
-0.85*
0.69
0.16
-0.54
0.09

0.43
0.40
0.41
0.41
0.37
0.62
0.52
0.41

-0.11

0.34

-1.87

1.68

Combined Cohorts
2011 Cohort
β
SE
β
SE
Emotional Process
For PK Teacher Quality Moderation of Hours/Week at Slope
Instructional Process
Emotional Process
-

2012 Cohort
Β
SE
2.15
2.24
0.09
-0.14

0.48
0.72

*
p<.05
** p<.01
*** p<.001

Based on the results of these analyses, the following section presents a proposed
model to predict math outcomes from children’s PK-K alignment experience. This
model includes time and weight variables at Level 1, and gender, race, poverty, and
instructional format difference scores at Level 2. The model does not include predictors
at Level 3 for moderation.
WJAPWmti = β000 + β010*CHGENDERti + β020*CRACEti + β030*POVRTOti +
β040*INSTFORMti + β100*ADMN_TIMmti + β200*PRA16OCWmti + e0ti + r00i + εmti
I analyzed this model for fit by exploring the proportion of variance from the null model
explained by the final model. Results indicate that time explains almost 71% of the
difference in children’s applied problems scores from one testing period to the next. The
addition of gender, poverty, and instructional format at Level 2 of the model explains
over 99% of differences between different children's scores, while classroom clustering
explains 68% of the difference in children’s math scores across teachers. In particular,
while the null model distributed variance between Levels 1 (within child), 2 (across all
children) and 3 (across classrooms) at 97.35%, 0.01%, and 2.64%, respectively, the final
model distributed variance between these same levels at 42.66%, 44.92%, and 12.41%. A
chi square test of the deviance statistics for the two models shows that the final model is a
significantly better fit than the null model (χ2 (6) = 6775.65, p<.001).
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In addition to examining overall model fit, I also examined incremental
improvements to the model with the addition of final significant predictors. This analysis
indicates that, after time and weighting variables are added to Level 1, the addition of
gender, race, and poverty at Level 2 explains an additional 8% of variance in applied
problems scores across children. The subsequent addition of instructional format
explains less than 1% more of the variance in scores across children.
Social-emotional/approaches toward learning. Study 2 analyzed outcomes for
children related to social-emotional and approaches toward learning characteristics using
the Leiter Examiner Cognitive/Social Standard Score. Table 19 presents results of the
analysis of cluster membership effects on this score. For the combined 2011/2012
sample, cluster membership did not predict cognitive/social standard scores or growth
rates. In addition, there were no cohort effects indicating that cluster membership
predicted outcomes or growth trajectories in this area. Gender and race both predicted
social-emotional/approaches toward learning outcomes for the combined sample, t(903)=
-5.88, p<.001; t(903)= 3.49, p=<.001). This model predicts boys to score 3.09 points
below girls. It also predicts white children to score 2.51 points higher than children of
other racial/ethnic heritage.
Table 19. Predicting social-emotional/approaches toward learning outcomes from cluster membership

Combined Cohorts
2011 Cohort
β
SE
β
SE
For Social Emotional/Approaches Toward Learning Outcome
Child (Intercept)
86.42***
0.95
88.79***
1.35
Gender
-3.09***
0.53
-2.35***
0.71
***
*
Race
2.51
0.72
2.30
1.02
Poverty
0.39
0.22
0.38
0.34
Cluster 1 v 2
-0.26
1.03
-0.56
1.54
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2012 Cohort
β
SE
83.91***
-3.71***
2.62*
0.31
0.63

1.32
0.78
1.09
0.28
1.34

Cluster 1 v 3
Cluster 1 v 4
For Growth Rate
Child (Slope)
Cluster 1 v 2
Cluster 1 v 3
Cluster 1 v 4

Combined Cohorts
β
SE
-0.50
0.79
0.11
0.72
2.68***
0.11
-0.08
-0.15

0.26
0.51
0.41
0.36

2011 Cohort
β
SE
-0.13
1.24
-0.65
1.17

2012 Cohort
β
SE
-0.97
1.01
0.71
0.90

3.16***
0.57
-0.61
0.11

2.79***
-0.14
0.17
-0.33

0.46
0.98
0.74
0.65

0.30
0.57
0.48
0.41

*
p<.05
** p<.01
*** p<.001

Following the analysis of cluster membership, I also analyzed the effect of the
alignment variables on cognitive/social standard scores. Results are presented in Table
20. For the combined 2011/2012 cohort, class size had a significant impact on
cognitive/social standard scores, t(898)=2.51, p=.01. Additionally, class size and hours
per week also had a significant impact on the rate of growth for the cognitive/social
standard scores, t(2056)= -2.57, p=.01; t(2056)= -2.44, p=.02). The model predicts that a
one standard deviation increase in class size will increase scores by 1.14 points, but
reduce the rate of growth by a factor of 0.58 times per testing year. It also predicts that a
one standard deviation increase in hours per week will reduce the rate of growth by a
factor of 0.54 per year.
The combined model also shows an effect of gender and race, with boys predicted
to score 3.13 points less than girls, t(898)= -5.88, p<.001, and white children predicted to
score 2.22 points higher than children of other race/ethnicity, t(898)=3.05, p=.002). There
were no individual cohort effects that did not also show up in the combined 2011/2012
model. Additionally, teacher quality did not moderate the effects of any of the significant
alignment variables.
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Table 20. Predicting social-emotional/approaches toward learning outcomes from alignment factors

Combined Cohorts
2011 Cohort
β
SE
β
SE
For Social Emotional/Approaches Toward Learning Outcome
Child (Intercept)
86.33***
0.93
88.48***
1.32
***
***
Gender
-3.13
0.53
-2.45
0.72
Race
2.22**
0.73
2.04*
1.03
Poverty
0.42
0.22
0.48
0.34
*
Class Size
1.14
0.45
1.21
0.64
Child-Adult Ratio
0.18
0.48
-0.45
0.68
Hours/Week
0.82
0.44
0.66
0.66
Instructional Format
0.80
0.43
0.90
0.65
Literacy Scale
-0.52
0.53
-0.61
0.74
Math Scale
-0.35
0.50
-0.69
0.69
Systems Transition
-0.36
0.50
-1.01
0.69
Kindergarten
-0.33
0.38
-0.13
0.56
Transition
For Growth Rate
Child (Slope)
2.63***
0.23
3.21***
0.44
**
Class Size
-0.58
0.23
-0.79*
0.39
Child-Adult Ratio
0.02
0.24
0.67
0.45
Hours/Week
-0.54*
0.22
-0.40
0.39
Instructional Format
-0.15
0.22
-0.48
0.42
Literacy Scale
0.16
0.27
0.15
0.50
Math Scale
0.18
0.25
0.10
0.45
Systems Transition
0.24
0.25
-0.12
0.45
Kindergarten
0.04
0.20
0.08
0.40
Transition
For PK Teacher Quality Moderation of Class Size at Intercept
Instructional Process
0.39
0.67
Emotional Process
-0.61
0.91
For PK Teacher Quality Moderation of Class Size at Slope
Instructional Process
-0.19
0.36
0.48
0.47
Emotional Process
0.12
0.48
-0.25
0.58
For PK Teacher Quality Moderation of Hours/Week at Slope
Instructional Process
0.28
0.34
Emotional Process
-0.17
0.36
-

2012 Cohort
Β
SE
83.79***
-3.71***
2.73**
0.29
1.17
0.80
0.67
0.49
-0.91
0.50
0.40

1.28
0.78
1.10
0.29
0.64
0.66
0.59
0.57
0.83
0.69
0.67

-0.76

0.51

2.74***
-0.58*
-0.30
-0.62*
0.04
0.08
0.18
0.27

0.27
0.29
0.30
0.27
0.26
0.34
0.31
0.31

0.10

0.22
-

-

-0.17
-0.04

0.35
0.47

0.57
-0.23

0.41
0.53

*
p<.05
** p<.01
*** p<.001

Based on these analyses, a proposed model to predict social emotional/approaches
toward learning outcomes uses time and weighting variables at Level 1, and gender, race,
and class size at the intercept of Level 2. The model also includes class size and hours
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per week at the slope of Level 2. The final model does not include predictors at Level 3
for moderation.
CSSmti = β000 + β010*CHGENDERti + β020*CRACEti + β030*CSIZEti + β100*ADMN_TIMmti +
β110*ADMN_TIMmti*CSIZEti + β200*PRA16OCWmti + e0ti + r00i + εmti
I analyzed this model for fit by exploring the proportion of variance from the null
model explained by the final model. Results indicate that time explains just under 7% of
the difference in each child’s own cognitive/social standard scores from one testing
period to the next. The addition of gender, race, and class size at Level 2 of the model
explains 7% of differences between different children's scores, while classroom
clustering decreased the explanation of the difference in children’s cognitive/social
standard scores across teachers by almost 3%. In particular, while the null model
distributed variance between Levels 1 (within child), 2 (across all children) and 3 (across
classrooms) at 75.58%, 18.64%, and 5.78%, respectively, the final model distributed
variance between these same levels at 73.22%, 20.92%, and 5.86%. A chi square test of
the deviance statistics for the two models shows that the final model is a significantly
better fit than the null model (χ2 (6) = 4569.19, p<.001).
In addition to examining overall model fit, I also examined incremental
improvements to the model with the addition of final significant predictors. This analysis
indicates that, after time and weight variables are added to Level 1, the addition of gender
and race at Level 2 explains just under 6% more of the variance in cognitive/social
standard scores across children. The subsequent addition of class size does not improve
the explanation of variance in scores across children.
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Summary
The current chapter presented the results of analyses used to answer the research
question: Does the alignment of children’s learning experiences between prekindergarten
and kindergarten impact school readiness outcomes? Using cluster analysis and
hierarchical linear modeling to examine data from the FACES 2009 dataset, I grouped
children in the sample based on their experiences with PK-K alignment and then
examined whether groups of children and/or alignment factors predicted outcomes for
children’s literacy, math, and social-emotional/approaches toward learning.
After data cleaning and the creation of appropriate variables to conduct the
desired analyses, I presented results that:


Identify four distinct PK-K alignment clusters, which differ from each
other significantly on most variables of interest



Present a picture of each cluster based on key demographic features



Identify a number of significant predictors of target outcomes, three of
which appear across two or more outcomes for the combined cohorts
(gender, race, and instructional format)



Identify teacher quality as a moderator of PK-K alignment cluster
differences on literacy outcomes, although only for one cohort



Assess the credibility of proposed models and the extent of effect that their
predictors might have on school readiness outcomes.

The next chapter will discuss these results in the context of existing literature to
draw conclusions about how children’s prekindergarten and kindergarten learning
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experiences align, the extent to which that alignment predicts children’s school readiness
outcomes, and why the quality of prekindergarten classroom teacher interactions did not
moderate the impact of any PK-K alignment effects on outcomes.
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Chapter Five: Discussion
Up to this point, this paper has presented information about the existing literature
base related to PK-K alignment and school readiness. It has also described the
methodology for exploring the extent to which that alignment impacts school readiness
outcomes and has presented results from the subsequent study. The current chapter will
provide a summary of the study, including recapping the problem that initiated the
research and briefly summarizing the previous literature review. It will also review the
findings presented in Chapter 4 and discuss conclusions based on those findings and the
related literature. Finally, this chapter will consider the practical implications of the
findings and will present possible areas for future research to further clarify remaining or
new questions that the research presented.

Summary of the Study
The current study has built on an existing theoretical and research base that has
(1) conceptualized child-level school readiness (Kagan et al., 1995; Scott-Little et al.,
2006), (2) identified features of classroom quality for early learners (Early et al., 2010; K.
Magnuson, Ruhm, & Waldfogel, 2007; Phillips et al., 2009), and (3) articulated a
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framework for understanding the ecology of the PK-K transition process (RimmKaufman & Pianta, 2000). In particular, since the release of the National Education
Goals Panel report on child-level school readiness (Kagan et al., 1995), the notion of
school readiness has been conceptualized as five key domains: physical well-being and
motor development, social and emotional development, approaches toward learning,
language development, and cognition and general knowledge. The bulk of the research
base since then has built upon this framework and has largely confirmed some role for
each of these five school readiness components in developing school readiness skills
(Berhenke et al., 2011; Bulotsky-Shearer & Fantuzzo, 2011; Claessens et al., 2009;
Copple & Bredekamp, 2009; Duncan et al., 2007; Halle, Hair, Burchinal, et al., 2012; LiGrining et al., 2010; McClelland et al., 2000; McDermott et al., 2002).
Research has also found that classroom environments that provide children with a
balance of child-directed free-play and teacher-initiated activities best support early
academic and social-emotional outcomes (Chien et al., 2010; Fuligni et al., 2012;
Lerkkanen et al., 2012; Mantzicopoulos, 2005; Vitiello et al., 2012). Similarly, research
findings have demonstrated that teachers’ instructional and emotional interactions with
children impact social and academic outcomes (Dotterer et al., 2012; La Paro et al., 2004;
Mashburn et al., 2008; Pianta et al., 2009; Williford et al., 2013).
At the same time, research on the importance of structural classroom features
such as child-adult ratios, class size, teacher education/experience, and time in class has
had mixed results. Some studies have demonstrated positive associations with child
outcomes, while others have found limited or null results (DeCicca, 2007; Howes et al.,
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2008; LoCasale-Crouch et al., 2007; Mashburn et al., 2008; McWayne, Hahs-Vaughn,
Cheung, & Wright, 2012; Valenti & Tracey, 2009). Additional literature on the role of
PK-K transition practices have established positive child outcomes from a range of
transition activities, especially those that focus on pedagogical coordination across
systems (Ahtola et al., 2011; LoCasale-Crouch et al., 2008; Mantzicopoulos, 2005;
Schulting et al., 2005).
Within this landscape, the current study identified an opportunity to explore the
alignment of early learning practices across prekindergarten and kindergarten settings to
determine whether the extent of alignment across these two educational systems might
impact children’s school readiness outcomes. Theory suggests that systems are defined
by their component parts, the interconnections between these components, and the
function or purpose of the combined whole (Meadows, 2008). Using Meadows’ systems
theory and the existing literature as a backdrop, this study examined the following
research question: Does the alignment of children’s learning experiences between
prekindergarten and kindergarten impact school readiness outcomes? Three supporting
sub-questions drove the research methodology:


How do children’s prekindergarten and kindergarten learning experiences
align?



To what extent does the alignment of early learning experiences predict
children’s school readiness outcomes?
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Does the quality of prekindergarten classroom teacher interactions
moderate the impact of any PK-K alignment effects?

In particular, the current study used data from the 2009 Family and Child
Experiences Survey (FACES) to answer these questions. The FACES 2009 study was a
national examination of a randomly selected sample of Head Start programs, centers,
classrooms, children, and their families. The full sample included 3,349 children who
were in their first year of Head Start; 61% were three years old and 39% were four at the
start of the study. The sample also included 439 teachers across sixty Head Start
programs nationwide. The FACES 2009 study collected data using a combination of
parent and teacher interviews, direct child assessments, and classroom observations.
For the current study, two samples were pulled from the full FACES 2009 dataset.
To answer the first sub-question of how children’s PK-K experienced align, this study
used a sample of 2,324 cases that had both prekindergarten and kindergarten data. To
answer the other two sub-questions about the impact of PK-K alignment on school
readiness outcomes and the role of PK teachers in moderating that impact, I used a
smaller sample of 1,335 cases that had complete data for child demographic, alignment
and transition variables, as well as complete data for prekindergarten teacher classroom
observations.
To conduct the study, I used common prekindergarten and kindergarten variables
from the FACES 2009 dataset to develop alignment scales and indices that could reflect
the continuity of classroom experiences for each child in the sample. I also used three
direct child assessment variables to capture school readiness outcomes related to literacy,
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math (cognition), and social-emotional/approaches toward learning outcomes. Study 1,
which I used to answer the first sub-question, used two-step cluster analysis in SPSS to
form clusters of children with similar alignment experiences within the clusters but
distinct experiences across the clusters. Study 2, which provided data to answer the final
two sub-questions, used three-level Hierarchical Linear Modeling to identify significant
predictors of school readiness outcomes and to test for moderation of those effects based
on PK teacher quality.
Findings
Study 1: Cluster Analysis. The cluster analysis for Study 1 resulted in the
formation of four clusters representing different types of PK-K alignment experiences:


Cluster 1: Overall increase in developmentally appropriate practices (DAPs)
in kindergarten



Cluster 2: Poor system transitions and kindergarten classroom structure



Cluster 3: Overall decrease in developmentally appropriate practices (DAPs)
in kindergarten



Cluster 4: Decreased instruction but improved classroom structure in
kindergarten

In particular, children in Cluster 1 experienced an overall improvement from
prekindergarten to kindergarten on all clustering variables, including more frequent math
and literacy instruction, more instructional centers, more transition practices, and
improved classroom structural features than they had experienced in prekindergarten.
Children in Cluster 2 were in early childhood settings that made few systemic links to
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kindergarten settings followed by kindergartens with larger class sizes and child-adult
ratios than they experienced in prekindergarten. Children in Cluster 3 experienced an
overall deterioration from prekindergarten to kindergarten on all clustering variables,
including less math and literacy instruction, fewer child-directed centers, limited
transition activities, and sub-optimal classroom structures (i.e., class size, child-adult
ratio, and time in class). Finally, children in Cluster 4 experienced a decrease in the
amount of literacy and math instruction they received from prekindergarten to
kindergarten, but an improvement in classroom structural features, including smaller
class sizes, better child-adult ratios, and a reduction in classroom hours.
SPSS classified this clustering solution as “fair,” or .20 on a scale of -1.0 to 1.0.
Results from MANOVA testing indicated significant differences between all groups on
most cluster-forming variables, with a few exceptions. In addition, an analysis of
demographic characteristics across clusters indicated a statistically significant difference
between Clusters 1 and 2 and between Clusters 2 and 4 on racial/ethnic distributions. In
Cluster 2, 57.8% of children identified as Hispanic/Latino, as compared to 32.5% in
Cluster 1 and 34.1% in Cluster 4. In other words, a disproportionate number of
Hispanic/Latino children in the sample had PK-K alignment experiences characterized by
poor system transitions and sub-optimal classroom structures in kindergarten.
Study 2: Hierarchical Linear Modeling. Hierarchical Linear Modeling resulted
in findings about the ability of cluster membership to predict literacy, math, and socialemotional/approaches toward learning outcomes. It also identified specific alignment
variables that predicted these same outcomes. I ran models separately on the 2011 and
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2012 kindergarten cohorts and then on the combined cohorts together. Only one of the
cohort models identified prekindergarten teacher instructional or emotional quality as a
moderator of cluster alignment effects on literacy outcomes. Other models did not show
an effect of cluster differences on school readiness outcomes. Additional findings are
summarized below.
Literacy. Combined cohort models for literacy outcomes identified gender,
poverty, and instructional format as significant predictors of Woodcock Johnson Letter
Word Recognition scores. The models predicted boys to score lower than girls, children
in households with more income to score higher than those with greater poverty levels,
and children with an increase in instructional learning centers in kindergarten to score
higher than those without a similar increase or a decrease. There was a significant cohort
effect for the 2011 kindergarteners for cluster membership, where the model predicted
lower scores for children in Cluster 1 than for children in Cluster 4, although this effect
was moderated by the quality of PK teacher instruction. Additionally, there was a
significant cohort effect for the 2012 kindergarteners for math instruction, where the
model predicted increased letter-word recognition scores for children with an increase in
math instruction from prekindergarten to kindergarten.
Math. Combined cohort models for math (cognition) outcomes identified poverty,
race, and instructional format as significant predictors of Woodcock Johnson Applied
Math Problems scores for both combined models. The 2011 cohort model examining the
effect of alignment variables on math outcomes also identified gender as a significant
predictor of math scores. In particular, the latter model predicted boys to score lower
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than girls. There was also a cohort effect for the 2012 kindergarteners reflecting a
positive effect of increased child-adult ratios on math outcomes but a negative effect of
increased hours per week on children’s rate of growth in math. In other words, for the
2012 kindergarteners, higher child-adult ratios led to increases in math scores, while
more hours in class per week over prekindergarten levels resulted in a lower annual rate
of growth for children’s math scores. None of the models found that cluster membership
predicted math outcomes.
Social-emotional/approaches toward learning. Combined 2011/2012 models of
the effect of alignment on social-emotional/approaches toward learning outcomes found
effects of gender, race, and class size on social emotional outcomes. As with the other
outcomes, the models predicted boys to score lower than girls, children with more
household income to score better than those with less, and white children to score higher
than children of minority race/ethnicity. The models also predicted that larger class sizes
in kindergarten resulted in higher cognitive social standard scores at the end of
kindergarten. At the same time, they also predicted that these larger class sizes and more
hours per week would lead to slower growth of social-emotional/approaches toward
learning skills.
Overall, the combination of time, demographics, and alignment variables
explained 99% of differences between different children’s literacy and math outcomes
and 7% of their social-emotional outcomes in the combined cohort models. For the math
and literacy outcome models, adding the instructional format alignment variable to the
models after the addition of time, gender, race, and/or poverty had already been included
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explained additional variation in scores of just under 1%. In other words, most of the
variation in scores for math and literacy, in particular, was explained by time, gender,
race, and poverty, although a continuation of or increase in the use of child-directed
activity centers in kindergarten added incrementally to the explanation. For socialemotional/approaches toward learning outcomes, variation in children’s scores is not well
explained by the model. Development over time and demographic factors together
explain under 10% of variation in children’s social-emotional/approaches toward learning
scores, and the addition of classroom structure factors, while statistically significant, did
not add to, and actually subtracted from, the explanation of differences in children’s
scores.
Conclusions
The current study used three sub-questions to arrive at an answer to the overall
question: Does the alignment of children’s learning experiences between prekindergarten
and kindergarten impact school readiness outcomes? In particular, the three subquestions asked:


How do children’s prekindergarten and kindergarten learning experiences
align?



To what extent does the alignment of early learning experiences predict
children’s school readiness outcomes?



Does the quality of prekindergarten classroom teacher interactions
moderate the impact of any PK-K alignment effects?
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This section draws conclusions about the answers to these questions, presented in the
same order they are asked above. I present conclusions about the overall research
question at the end of this section.
How do children’s prekindergarten and kindergarten learning experiences
align? Results from the cluster analysis suggest that children have distinct experiences of
instructional and pedagogical alignment that can be classified into four types: (1) children
who experience more developmentally appropriate practices in kindergarten over what
they had in prekindergarten; (2) children whose prekindergarten programs take
comparatively fewer actions to align with kindergarten and whose kindergarten
classrooms have relatively large class sizes and child-adult ratios; (3) children who
experience less developmentally appropriate practices in kindergarten than they had in
prekindergarten; and (4) children who experience a reduction in math and literacy
instruction in kindergarten, but an improvement in class size and child-teacher ratios.
As discussed in previous chapters, early learning theorists suggest that children in
both prekindergarten and kindergarten may benefit from vertical alignment of classroom
structural and instructional practices (Bogard & Takanishi, 2005; Copple & Bredekamp,
2009; Kagan & Kauerz, 2007; Kauerz, 2010). The research literature to date also supports
structural, instructional, and transition practices as elements of a system that supports
school readiness (Ahtola et al., 2011; Chien et al., 2010; Dowsett et al., 2008; Early et al.,
2010; Fuligni et al., 2012; Hamre & Pianta, 2007; Lerkkanen et al., 2012; LoCasaleCrouch et al., 2008; Mantzicopoulos, 2005; Mashburn et al., 2008; Phillips et al., 2009;
Schulting et al., 2005; Vitiello et al., 2012; Zvoch et al., 2008).
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Yet, in practice, children coming from Head Start early childhood environments
have mixed experiences of alignment. For some, developmentally appropriate learning
experiences are somewhat lower than their peers in prekindergarten, but expand in
kindergarten, while for other children developmentally appropriate learning practices
decline between prekindergarten and kindergarten. Results for children in Cluster 1
generally show an improvement in early learning practices and transition activities for
these children between prekindergarten and kindergarten. However, results from Clusters
2, 3, and 4 reveal a pattern of decline in developmentally appropriate practices for most
children in the sample after they leave Head Start prekindergarten classes and enter
kindergarten. Distinctions between these three clusters primarily reflect differences in
which of the classroom or instructional practices dropped off in kindergarten, with
Cluster 2 children experiencing less optimal classroom structure, Cluster 3 children
experiencing reductions across almost all of the practices, and Cluster 4 children
experiencing a reduction in developmentally appropriate literacy and math instructional
practices.
The cluster results also suggest weaknesses in the connections between early
learning and K-12 systems. For Clusters 2 and 3, in particular, children experienced
weak transition supports either because of a lack of cross-system activities by the
prekindergarten setting or because of a relatively small number of kindergarten-initiated
transition activities by the receiving K-12 school system.
In the language of Meadows’ systems theory (2008), the cluster results indicate
potential gaps in two of the three building blocks of successful systems: the individual
122

components of kindergarten (i.e., classroom structure and instructional practices) and the
interconnections between system components (i.e., cross-system and kindergarteninitiated transitions). In addition, the results of the cluster analysis also reveal a potential
equity issue for some children in the sample. A disproportionate number of
Hispanic/Latino children fell into Cluster 2: those with poor system transitions and suboptimal kindergarten classroom structures. In other words, more than their peers from
other ethnic/racial groups, Hispanic/Latino children came from Head Start programs that
did less than typical to promote alignment with K-12 systems and entered into
kindergartens with large class sizes and child-teacher ratios, and relatively longer school
hours.
Previous literature has found similar disparities in access to high quality early
learning experiences. Several of the studies reviewed in in Chapter 2 noted differential
access to classroom quality for children based on their racial and economic status (Hamre
& Pianta, 2007; LoCasale-Crouch et al., 2007; McDonald Connor et al., 2005). The
current finding suggests that this differential access is also present in children’s
experiences of PK-K alignment, where Hispanic/Latino children are more likely to be a
part of sending and receiving learning systems that have less systemic alignment and less
optimal class structures. The current findings support the idea that some elementary
environments may not sustain the same kind of learning experiences that children have in
high quality preschool settings (Bogard & Takanishi, 2005; K. A. Magnuson et al., 2007).
In fact, they suggest that this lack of sustained quality may especially affect particular
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groups of children more than others, potentially contributing to the achievement gap that
is an issue throughout education.
To what extent does the alignment of early learning experiences predict
children’s school readiness outcomes? Results from Hierarchical Linear Modeling
identified one cross-cutting alignment variable that predicted both literacy and math
outcomes across cohorts, while a combination of classroom structure alignment variables
predicted social-emotional outcomes. Several other alignment factors also predicted
school readiness outcomes for some, but not all cohort scenarios.
In particular, modeling demonstrates that the alignment of instructional format
from prekindergarten to kindergarten predicts children’s outcomes for literacy and math.
That is, children who have at least as many or more activity-based centers in their
classrooms in kindergarten as they had in prekindergarten have significantly better
literacy and math outcomes at the end of kindergarten. Previous research into the impact
of instructional classroom format on child outcomes has found that a balance of childand teacher-directed activity promotes early academic outcomes, while child-initiated
activities foster social-emotional and approaches toward learning outcomes (Chien et al.,
2010; Fuligni et al., 2012; Vitiello et al., 2012). The current findings support the
continuation of activity centers past prekindergarten into kindergarten as an approach to
strengthen early academic outcomes for children. Early learning advocates, including the
National Association for the Education of Young Children, have long promoted this kind
of classroom format to provide children with opportunities to actively explore learning
materials and interact with peers and adults (Copple & Bredekamp, 2009). Descriptive
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data from the current sample suggest that drama, science, and art exploration centers
decline the most from prekindergarten to kindergarten.
Alignment of classroom structure had inconsistent and somewhat counterintuitive
effects on social-emotional/approaches toward learning outcomes. In particular, increases
in class size predicted improved cognitive social scale scores for the combined cohorts.
However, an increase in class size and weekly hours in class also predicted a slower rate
of growth on the cognitive social scale. These somewhat conflicting results mirror
similarly contradictory findings about the effect of classroom structure on outcomes in
the existing early childhood literature, where some studies demonstrate a positive
association and others have found limited or null results (Howes et al., 2008; LoCasaleCrouch et al., 2007; Mashburn et al., 2008; McWayne, Cheung, et al., 2012). The current
findings suggest that children who need to experience faster growth in social-emotional
skills as they transition from prekindergarten to kindergarten may benefit from smaller
class sizes and stable or moderate growth in classroom hours in kindergarten relative to
pre-kindergarten. However, other kindergarten classroom structures that involve larger
classes and more hours in class than children experienced in prekindergarten can still
result in beneficial social-emotional outcomes, especially if children don’t need
accelerated growth rates in these areas coming into kindergarten.
Within individual cohorts, some additional alignment factors also showed effects
on school readiness outcomes. In particular, cluster membership predicted outcomes for
the 2011 cohort of children for literacy and for the 2012 cohort for math. Surprisingly, in
both of these cases the normative group, Cluster 1 (“Overall increase in developmentally
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appropriate practices”) had lower literacy and math outcomes at the end of kindergarten,
respectively, than their comparison cluster members (i.e., Cluster 4: “Decrease in
instruction but improved classroom structure” and Cluster 3: “Overall decrease in
developmentally appropriate practices”). One possible explanation is that children with
relatively less exposure to developmentally appropriate instructional practices in
prekindergarten than in kindergarten are not able to make up lost ground from their suboptimal prekindergarten practices to achieve comparable or higher outcomes than their
peers by the end of kindergarten. In other words, the effects of lower quality
prekindergarten experiences may have sustaining academic effects into kindergarten,
even when kindergarten quality is subsequently better. In at least one of these models,
however, PK teacher quality offset the negative effect of membership in Cluster 1 on
literacy outcomes, suggesting that teachers’ high quality instructional and emotional
interactions in prekindergarten may make up for any disadvantages of relatively fewer
developmentally appropriate classroom practices prior to kindergarten.
Results from the current study indicate that the impact of PK-K alignment on
school readiness outcomes was generally above and beyond the significant effect of
gender, race, and poverty on school readiness outcomes. Modeling across cohorts and
across outcome variables suggests that boys are predicted to score significantly lower on
the selected literacy, math, and social-emotional scales than girls. For math and socialemotional outcomes, models predicted white children to score significantly higher than
their minority race/ethnicity peers when all other factors were held constant.
Additionally, children from higher income households are predicted to score better than
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children from lower income households on literacy and math outcomes, even with an
overall sample of children where over 60% were below the federal poverty threshold and
over 90% were at or below 185% of the poverty threshold. These latter findings are
consistent with existing research, which has also noted differential access to classroom
quality for children based on their economic status and ethnicity (Hamre & Pianta, 2007;
LoCasale-Crouch et al., 2007; McDonald Connor et al., 2005).
For both math and literacy outcomes, in particular, the addition of the
instructional format alignment variable to the models explained additional differences in
children’s outcomes that were not already explained by the significant effects of gender,
race, and ethnicity. For social-emotional/approaches toward learning outcomes,
however, the alignment factors did not significantly add to the understanding of
children’s differences beyond already significant race and gender effects.
Does the quality of prekindergarten classroom teacher interactions moderate
the impact of any PK-K alignment effects? Results from Hierarchical Linear Modeling
suggest that the quality of prekindergarten teacher interactions with children only
moderate the impact of PK-K alignment effects in one case, where the 2011 cohort’s
prekindergarten teachers’ CLASS emotional and instructional interaction scores
improved the literacy outcomes for children in Cluster 1 who were otherwise predicted to
score lower than their peers in Cluster 4. In all other modeling, the quality of
prekindergarten teacher interactions with children did not change the strength or direction
of significant alignment effects.

127

Researchers in past studies have found that teachers who provide positive
instructional and emotional support promote more engaged learning behaviors and
greater academic outcomes (Burchinal & Cryer, 2003; Burchinal et al., 2002; Cadima et
al., 2010; Howes et al., 2008; Mantzicopoulos, 2005; Mashburn et al., 2008; McDonald
Connor et al., 2005; Pakarinen et al., 2011; Palermo et al., 2007; Pianta et al., 2007;
Williford et al., 2013). As a result, I anticipated that the current study would demonstrate
that teacher quality would moderate the effect of children’s PK-K alignment experiences
across school readiness outcomes. However, with the one exception of the cluster effects
on literacy in the 2011 cohort, this did not prove to be the case. While it is still possible
that teacher interactions may explain overall differences in children’s school readiness
outcomes, the research question for this study looked only at teacher interactions as a
moderating factor and found that these prekindergarten teacher qualities do not
consistently lessen or strengthen the effect of PK-K alignment on outcomes.
Does the alignment of children’s learning experiences between
prekindergarten and kindergarten impact school readiness outcomes? The
preceding pages have presented answers to the three sub-questions that were central to
the current study. These sub-questions supported the larger research question which
asked whether the alignment of children’s learning experiences between prekindergarten
and kindergarten impact school readiness outcomes. Findings from the research suggest
that children have distinct experiences of PK-K alignment. While membership in similar
experience groups does not itself seem to predict school readiness outcomes in most
cases, specific aspects of alignment do significantly impact literacy, math, and social128

emotional/approaches toward learning outcomes. In particular, the alignment of
children’s instructional format from prekindergarten to kindergarten significantly impacts
literacy and math outcomes across multiple cohort scenarios. That is, when children have
the same or better access to child-directed activity centers in kindergarten as in
prekindergarten they score better on literacy and math assessments than children who
have a decline in activity centers in kindergarten. These activity centers can include areas
for children to explore reading, math, writing, listening, science, computer, art, and
drama and support opportunities for children to initiate their own learning and interact
with others.
Although instructional format alignment accounts for a small amount of the
differences in children’s scores relative to other factors, including race, household
income, and gender, it is a malleable factor that early learning and K-12 systems can
control to improve children’s outcomes. The remainder of this chapter discusses the
practical implications of the current findings and how they might be used to adjust early
childhood and early elementary education practices.
Implications
The current study established important findings that have implications for how
early learning and K-12 systems may want to approach the PK-K transition process. This
section presents these implications along with suggestions for what should be done to
address them.
Equity of alignment experiences. The cluster analysis conducted as part of this
research revealed a disparity in alignment experiences for children based on race and
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ethnicity. Hispanic/Latino children, in particular, were over-represented among the
group of children who experienced poor system transitions and sub-optimal classroom
structures in kindergarten. The extent to which early learning and K-12 systems
collaborate before, during, and after children’s transition from prekindergarten to
kindergarten is well within the control of those systems. Similarly, class sizes, childadult ratios, and the number of hours children spend in class are also aspects of children’s
kindergarten experiences over which receiving school districts have at least some
discretion. Given the emphasis policy makers and education advocates have placed on
closing the achievement gap (Fiester & The Annie E. Casey Foundation, 2013), these are
areas that have some potential for adjustment and improvement.
In particular, early childhood programs and school districts that serve a large
population of minority, and especially Hispanic/Latino children, have an ethical
responsibility to examine their own practices and policies for cross-system collaboration
and classroom structural practices that may be systematically marginalizing some groups
of children. Both the sending and receiving systems should actively increase crosstraining of prekindergarten and kindergarten staff (especially around cultural issues),
share curriculum information, program policies and learning expectations, and provide
prekindergarten and kindergarten teachers with opportunities to share strength-based
information about individual children as they transition to the K-12 system. These crosssystem activities should especially focus on removing systemic cultural barriers for
Hispanic/Latino children and families, such as any transition or instructional practices
that may alienate or disadvantage non-white student groups. Similarly, receiving schools
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serving Hispanic/Latino children can work with their districts to advocate for smaller
class sizes and child-adult ratios. Although these latter practices still need some research
to confirm best approaches, the current study findings of slower growth rates for children
in larger classes and with more children to adults suggests erring on the side of limited
class sizes and small child-adult ratios.
Use of learning centers in kindergarten classrooms. The current research found
that children who had more learning centers in kindergarten had better outcomes in both
literacy and math. With ongoing debates about the appropriate balance of child- and
teacher-directed activity in early childhood and kindergarten classrooms (Chien et al.,
2010; Fuligni et al., 2012; Lerkkanen et al., 2012; Mantzicopoulos, 2005; Vitiello et al.,
2012), this finding provides evidence that child-directed learning centers are needed not
only in the preschool classroom, but also into the kindergarten learning environment. K12 school systems that may have discouraged the use of such learning centers have a
responsibility to bring them back and/or expand their use. Such centers can and should
exist alongside developmentally appropriate teacher-directed math and literacy content
and provide an extra boost to children’s early learning outcomes.
Continuation or expansion of activity centers may also be useful in addressing
differences in learning outcomes for boys and girls that were evident from the current
findings. Modeling consistently predicted boys to underperform relative to girls. More
research is needed to understand this disparity. However, child-directed centers that
provide opportunities for active learning and exploration alongside more teacher-directed
academic content delivery make sense as an initial step to provide learning environments
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that address different developmental and learning styles sometimes attributed to boys
(Catsambis, Mulkey, Buttaro, Steelman, & Koch, 2012; Ready, Logerfo, Burkam, & Lee,
2014).
Future Research
In the course of conducting the current research, I identified several areas for
future research to clarify findings and add to the understanding of PK-K alignment
practices. This section details these research opportunities and provides suggestions for
ongoing study.
The current study identified significant ethnic/racial disparities in systemic
transition practices and kindergarten classroom structures. Future research should explore
this disparity in greater depth to answer questions about why the disparity exists and
whether it is more common in some PK-K program pairs than in others. Given persistent
achievement gaps and concerns about a fade-out of Head Start benefits into elementary
school, it is critical to understand what factors may be occurring in the transition process
itself or early in elementary school that may be diminishing positive effects of early
childhood education.
The present research also identified the continuity or even expansion of
instructional activity centers from prekindergarten to kindergarten as a significant
predictor of early literacy and math outcomes. The measurement of this PK-K
instructional format alignment was restricted to an examination of the number of centers
available in both classroom environments. Further research is needed to understand how
the quality of instructional centers aligns across grades. Similarly, future research should
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examine how frequently these centers are used in both prekindergarten and kindergarten,
and whether alignment of quality and frequency of use impact children’s school readiness
outcomes. This extended research can help further clarify how to best incorporate the use
of child-directed centers into an early learning environment for optimal child outcomes.
As was mentioned in earlier chapters, the design of the FACES 2009 study
included teacher observations using the CLASS assessment for Head Start teachers, but
not for kindergarten teachers. Future research should collect CLASS scores for
kindergarten as well as prekindergarten teachers to examine the alignment of teacher
quality across early learning and K-12 systems. The research literature supports the
importance of teacher quality for children’s learning outcomes (Burchinal & Cryer, 2003;
Burchinal et al., 2002; Cadima et al., 2010; Howes et al., 2008; Mantzicopoulos, 2005;
Mashburn et al., 2008; McDonald Connor et al., 2005; Palermo et al., 2007; Pianta et al.,
2007; Williford et al., 2013). A research design that would examine this quality
component as part of the overall alignment equation would answer questions about
pedagogical continuity that could not be answered by the current study.
Similarly, like the literature before it, the current research found mixed results
when examining the impact of classroom structure on child outcomes. Results indicated
that larger class sizes predicted better social-emotional outcomes, while also predicting
slower rates of social-emotional growth. Future research is needed to clarify whether
particular children are differentially impacted by various structural alignment situations.
Likewise, because poverty, race, and gender collectively explained a large amount of the
variance between children’s scores across the three school readiness outcome variables,
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more research is needed to understand how and why these factors impact literacy, math,
and social-emotional/approaches toward learning outcomes. Results from this additional
research will help the field determine how early learning environments can better serve
the needs of these demographic groups in the future, since early learning disparities are
otherwise likely to persist throughout the K-12 education experience.
Finally, models predicting social-emotional/approaches toward learning outcomes
left a considerable amount of variance between children’s scores unexplained. Future
research should continue to examine malleable practices that the early learning and K-12
systems can use to better address this important school readiness outcome.
Summary
The current study explored children’s experiences of prekindergarten and
kindergarten alignment and analyzed the impact of those alignment experiences on
children’s school readiness outcomes. Using cluster analysis and hierarchical linear
modeling (HLM) to analyze data from the 2009 Head Start Family and Child Experiences
Survey, the study found that children have distinct experiences of PK-K alignment,
reflected either by an increase in developmentally appropriate practices in kindergarten
over prekindergarten levels, or a decline in some or most early learning instructional,
structural, or transition practices. Results demonstrated a disparity in children’s PK-K
alignment experiences, with Hispanic/Latino children more likely to attend Head Start
programs with poor systems transition practices and kindergartens with poor classroom
structures.
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The study also found that growth in the use of instructional activity centers from
prekindergarten to kindergarten is predictive of better literacy and math outcomes.
Findings further suggested that boys, minority students, and children from lower income
households are predicted to score lower than girls, white classmates, and higher-income
peers on all tested school readiness measures. With one exception, the current findings
did not demonstrate that prekindergarten teacher quality is a moderator of alignment
effects on children’s school readiness outcomes.
Practical implications of the study suggest that early learning and K-12 systems
should create transition and alignment practices that equitably support all children,
regardless of racial or ethnic background. Additionally, the study results indicate that
school districts should continue or expand the use of child-directed activity centers from
prekindergarten into kindergarten to support children’s early academic outcomes. Given
current public interest in closing the achievement gap and insuring third grade
proficiency on state and federal tests, these are concrete steps that can help make a
difference in early educational outcomes for all students.
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Appendix A: Instrument Descriptions
Measure

Source

Length

Preschool
Language
Assessment
Survey (Simon
Says & Art
Show subtests)

(PreLAS,
2000; Duncan
& DeAvila,
1998)

Simon Says
and Art
Show: 10
items each

Peabody
Picture
Vocabulary
Test (PPVT-4)

(Dunn, Dunn,
& Dunn,
2006)

10-15
minutes

Test de
Vocabulario en
Imagenes
Peabody
(TVIP)

(Dunn,
Padilla, Lugo,
& Dunn,
1986)

10-15
minutes

Expressive
One-Word
Picture
Vocabulary
Test
(EOWPVT);
Expressive

(Brownell,
2001)

Response
Scale
0-10

228 test items,
each consisting
of four fullcolor pictures
as response
options on a
page. For each
item, the
examiner says
a word, and the
examinee
responds by
selecting the
picture that
best illustrates
that word’s
meaning.
125 translated
items from
PPVT,
administered
as above.

< 10 minutes

190 items
ordered by
difficulty;
scored pass/fail
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Reliability

Validity

Internal
consistency
reliability:
Simon Says –
0.88 to 0.89
Art Show –
0.90
Internal
consistency:
0.96 to 0.97
Test-retest:
0.92 to 0.96.
Alternate
forms: 0.87 to
0.93

N/A

Internal
consistency:
0.93

Concurrent
validity: .25
to .59
between the
TVIP and the
KaufmannABC Global
Scales;

EOWPVT
Internal
consistency:
.0.95-0.96
Test-Retest:
0.85-0.92
EOWPVT-

Construct
validity: The
PPVT–4
Scale With
the EVT–2 (N
= 3,540):
Average r =
.82

.28 to .69
between the
TVIP and the
KaufmanABC
Achievement
Scale Subtests
Content and
concurrent
validity
(relationship
of raw score
increase to
actual age

Measure
One-Word
Picture
Vocabulary
Test – SpanishBilingual
Edition
(EOWPVTSBE)
WoodcockJohnson III
Tests of
Achievement)
spelling, letterword
identification,
and math tests

Source

(Woodcock,
McGrew, &
Mather, 2001)

Length

Response
Scale

5-10 minutes
per test

Raw scores
(correct Y/N)
convert to
scale and ageequivalent
scores
Range of
standard scores
for full
composite = 0200

Bateria
WoodcockMunoz
Pruebas de
Aprovechamie
nto-III

(Woodcock,
MunozSandoval,
McGrew, &
Mather, 2004)

5-10 minutes
per test

Raw scores
(correct Y/N)
convert to
scale and ageequivalent
scores

Early
Childhood
Longitudinal
Study-Birth
Cohort
(ECLS-B)

(Snow et. al,
2007)

N/A

N/A
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Reliability

Validity

SBE Internal
consistency:
.0.92-0.93
Test-Retest:
0.89

increases
from 2-70)

Letter-word
Identification:
Internal
reliability:
0.97-0.98
Applied
Problems
Internal
reliability:
0.92-0.94
Spelling
Internal
reliability:
0.77-0.90
Word Attack
Internal
reliability:
0.94
Letter-word
Identification
Internal
reliability:
0.84
Applied
Problems
Internal
reliability:
0.93
Spelling
Internal
reliability:
0.94
Word Attack
Internal
reliability:
0.98
ECLS-B
Letter-Sounds
Internal
reliability:
0.84
ECLS-K

Concurrent:
0.60 - 0.76;

Construct:
0.34 - 0.64

N/A

N/A

Measure
letter-sounds
(English only)
from the PreK
version
Early
Childhood
Longitudinal
Study-Birth
Cohort
(ECLS-B)
math
assessment
items from the
preschool
version
Early
Childhood
Longitudinal
StudyKindergarten
Cohort
(ECLS-K)
math
assessment
items from the
kindergarten
version
Pencil Tapping
task

Leiter
International
Performance
Scale Revised
(Leiter-R),
Examiner
Rating
Scale

Early
Childhood
Environmental
Rating ScaleRevised
(ECERS-R)

Source

Length

Response
Scale

Reliability
Letter-Sounds
Internal
reliability:
0.92-0.93
Internal
reliability:
0.89-0.92

Validity

(Snow et al.,
2007)

23 items

N/A

(US
Department of
Education,
2002)

7 items

N/A

Internal
reliability:
0.92-0.94

N/A

(Blair, 2002;
Diamond &
Taylor, 1996;
Smith-Donald
et al., 2007)
(Roid and
Miller, 1997)

16 trials

N/A

Internal
reliability:
0.75-0.82

N/A

4 of 8
subscales

3 point rating:
Not at all;
Somewhat;
Very much

Internal
reliability:
Attention –
0.97
Organization/
Impulse
Control – 0.94
Activity level
– 0.93
Sociability –
0.92
Inter-rater
reliability:
0.83-0.93 for
shortened
scale;
Internal

Concurrent:
.85 and .86

25-40
minutes for
full scale

(Harms et al.,
2005)

Subset of 21
items

Seven point
scale:
1=
“inadequate,”
3 = “minimal
quality,” 5 =

150

N/A

N/A for
revised
version;
Earlier
version
reported to

Measure

Source

Length

abbreviated
form

Four
observation
cycles

Response
Scale
“good quality,”
and 7 =
“excellent
quality”

Reliability

Validity

consistency:
0.71-0.92
depending on
subscale

Seven-point
scale (1 =
“minimally
characteristic”
to 7 =
“highly
characteristic”)

Inter-rater
reliability:
0.58-0.68
Inter-rater
reliability
with
concurrent
use of
ECERS-R:
0.62-0.76

have good
predictive
validity as
measured
against PPVT
child
outcomes
Concurrent:
Mostly under
0.50

PMS: 0.740.85
SSRS: 0.93
BPI: 0.880.89
ECLS-K
Approaches to
Learning
Scale: 0.89

N/A

PMS: 0.74-

N/A

Classroom
Assessment
Scoring
System
(CLASS)

(Pianta et al.,
2008)

Teacher Child
Reports: Child
accomplishme
nts, classroom
behavior,
problem
behaviors,
approaches to
learning,
developmental
concerns

(U.S. Dept of
Education,
1994)
(Entwisle et
al. 1987)
(SSRS;
Gresham and
Elliott 1990;
Elliott et al.
1988)
(BPI;
Peterson and
Zill, 1986).
(US Dept. of
Education,
2002)

14 items:
National
Household
Education
Survey
12 items:
Personal
Maturity
Scale; &
Social Skills
Rating
System
14 items:
Behavior
Problems
Index
6 items:
Approaches
to Learning
Scale
National
Early
Intervention
Longitudinal
Study
(NEILS),
Family
Enrollment
Interview,
2003.

PMS/SSRS: 13 rating
“never” to
“very often.”

Parent

(U.S. Dept of

9 items:

PMS/SSRS: 1-

BPI: 1-3 rating
“never” to
“very often”
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Predictive:
Related to
language
increases
(effect sizes
.06-.07)

Measure

Source

Length

Ratings: Child
accomplishme
nts, social
skills &
problem
behaviors,
developmental
concerns

Education,
1994)
(McDermott
et al. 2002)
(Entwisle et
al. 1987)
(SSRS;
Gresham and
Elliott 1990;
Elliott et al.,
1988)
(BPI;
Peterson and
Zill, 1986)
(US Dept. of
Education,
2002)

National
Household
Education
Survey
21 items:
Personal
Maturity
Scale; Social
Skills Rating
System;
Preschool
Learning
Behavior
Scale; &
Behavior
Problems
Index

Head Start and
Kindergarten
Parent
Interview

Mathematica
Policy
Research Inc.;
Child Care
and Early
Education
Research
Connections,
2009

Head Start
Teacher
Survey

Mathematica
Policy
Research Inc.;
Child Care
and Early
Education
Research
Connections,
2009

Kindergarten

Mathematica

30 sections
plus a
screener.
Sections
include child
demographic
s, home
environment,
parent
demographic
s, home and
neighborhoo
d
characteristic
s, school
involvement
5 sections
plus a spring
screener.
Sections
include:
classroom
section type;
classroom
activities;
teacher
experiences;
teacher
feelings; and
background
information
4 sections

Response
Scale
3 rating
“never” to
“very often.”
BPI: 1-3 rating
“never” to
“very often”

Reliability

Validity

0.85
SSRS parent
scale social
behaviors:
0.73-0.87;
parent scale
problem
behaviors:
0.87-0.90
PLBS: 0.89
BPI: 0.880.89
ECLS-K
Approaches to
Learning
Subscale: 0.72

Response
options vary
by question.

N/A

N/A

Response
options vary
by question.

N/A

N/A

Response

N/A

N/A
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Measure

Source

Length

Teacher
Survey

Policy
Research Inc.;
Child Care
and Early
Education
Research
Connections,
2009

plus a child
verification
table.
Sections
include:
school
information;
classroom
structure;
classroom
activities;
and teaching
experience &
training

Response
Scale
options vary
by question.
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Reliability

Validity

